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PREFACE. 



Neablt all the elementary works on Botany ex- 
tant are derived from the PkUosophia Botanica of 
linneus, a work of great labor and utility to those 
who would wish to make themselves masters of this 
fascinating branch of natural knowledge. Its techni- 
cal character, however, often proves appalling to ma- 
ny who would willingly become acquainted with the 
characters of plants^ did any easier route present it- 
self. The first and most natural enquiry concerning 
plants, is die nature and character of those beautiful 
objects we call the flowers ; these, by various interest- 
ing qualities, recommend themselves to every one. 
Their brilliant colors, beautiful forms, fragrant odors, 
and delightful association with the various seasons at 
the year, with the promise of fruits and of harvests, 
all combine to give them an importance, which no 
other part of the plant possesses. To indulge this 
shorter route to the knowledge of plants as a science, 
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after the manner of Rousseau's deKghtfiil Letters on 
Botany, is the object of the present volume. The 
arrangement of this author, and that of his well known 
editor, Professor Martyn of Oxford, has been the 
model on which the author proceeded in the first part 
of this treatise. The technical history of the herba- 
ceous part of the plant, and the terminalogy as a 
separate treatise, have appeared to him as scarcely 
forming any necessary part of a direct introduction to 
systematic botany, and all its purposes are probably 
answered by the glossary of terms given at the end of 
the volume, with the familiar explanations interspers- 
ed through some of the first chapters of the work ; 
these, with the aid of the plates and the explanations 
attached to them, it is to be hoped, wiU not leave much 
to acquire of the technical part of the science. To 
be able at an early period of the study to commence 
the arrangement of plants by their flowers, and to dis- 
tinguish them from each other, as well as to contem- 
plate their structure and observe their mutual relations, 
is a study certainly far more amusing and useful, than 
a mere attention to the names and characters of the 
unimportant and unattractive parts of the vegetable. 

I must also acknowledge, that, however attractive 
the natural method of arranging plants may be to my- 
self, I do not yet, for the beginner, know of any sub- 
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stitute for the LinnaeaD system : and, indeed, its gen- 
eral prevalence to the present time, after so long a 
trial, is almost a tacit acknowledgment of its conve- 
nience, if not of its superiority over other systems of 
arbitrary arrangement ; for, however natural groups 
or orders of plants may be in their mutual affinities, 
all classes and higher divisions of the vegetable sys- 
tem are now confessedly artificial, even among the 
warmest advocates for a natural method. 

Of the second part of this work I have but little to 
say, as it is chiefly an abridgment of a very laborious 
and useful work on Vegetable Physiology, making 
part of a course of Lectures by Mr. Anthony Todd 
Thompson, published in London, and forming, in the 
estimation of the author, one of the best treatises on 
the subject which has appeared in the English lan- 
guage. But a very small part of the volume has been 
introduced, and that only on the general composition 
of vegetables, and the structure of the principal parts 
of the pfant. our limits not permitting any thing like a 
general "system of vegetable physiology. If what has 
been given should awaken a taste for additional know- 
ledge on the subject, the following works may be con* 
suited with advantage. GreWj on the Anatomy of 
Plants; Malpighij Anatome Plantarum; Rvdolphij 
Anatomie der Pflanzen ; Kieserj Memoire sur I'Or- 
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ganisadon des Plantes ; Mirbel, Elemens de Physiol- 
ogie Vegdtale ; Senebierj Pbysiologie Vegitale ; Du 
Hamdj La Physique des Arbres ; HiBy on the Con* 
struction of Timber ; Bauer, Tracts relative to Bota- 
ny, London, 1809 ; Riechel, de Vasis Plantarum spi-^ 
ralibus; Histoire d'un Morceau de Bois, 8z;c. par 
A. A. du Petit Thauars , Keith's System of Physio- 
logical Botany; Thompson's Lectures on the Ele- 
ments of Botany ; Supplement to the Encyclopaedia 
Britannica ; and Mr. Knights' papers in the Philo- 
sophical Transactions. 
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CHAPTER I. 

THB CHA&ACTEH OF K LILIACEOUS FLOWKB. 

• 

To acquire a knowledge of the vegetable world, 
! so pleasing to all observers, it may not perhaps be 
aniiss to anticipate the dry detail of technical phrases,^ 
which has but too often deterred, at the very portal 
of Flora's temple, the enquirer into the nature and 
character of this beautiful and useiul tribe of beings, 
and begin, at once, by examining plants as we find • 
them, in the manner our predecessors must have 
done, frooi whom we have received their history* 
I We ought then to commence by making ourselves 

[ acquainted with the common names of those plants 
r which are around us, and these few otnects, known 
r by sight, will serve as so many points oi comparison 
\ in order to extend our knowledge of the subject. 



* A riowary of bofanical terms will be found alphabeticaJly 
wnnged at fhe dose of the vilume, intended to answer the gen- 
eral purpose cf a treatise on terminalogy. 
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Liet us not imagine that the science of Botany encb 
in the mere acquisition of imposed names ; we may 
become acquainted with the structure of plants and 
their curious economy, like the human anatomist, 
without troubling ourselves materially with the particu- 
lar name given to the individual subject. We cannot, 
however, gfoceed far, without employmg something 
like definite language for the several parts of the ob- 
ject under view. 

We shall begin, dien, by defining a perfect plant 
to be composed of a root, of a stem with its branches, 
of leaves, flower, and fi-uit ; for, in Botany, by fruit 
is universally understood the whole fabric of the iteed, 
and that which contains it; but we must examine 
more at large the principal part of the plant, namely, 
the fructification^ a term which includes the idea of 
both flower and fruit. The flower is first offered to 
us ; by it is elaborated nature's choicest and most 
wonderful work, the mystery of perpetuation ; this 
complicated organ is commonly the most brilliant, 
symmetrical, and uniform part of the vegetable. 

Take a Lily or a TviHp; — at first it is seen in 
bud, and green ; at length it becomes distinctly color- 
ed, spreads open, and takes the form of a cup or 
vase, divided into several segments. This is called 
the corolla^ and not the flower, as in common lan- 
guage, because the flower is a composition of several 
parts, of which the corolla is only the most conspicu- 
ous. 

You will easily perceive that the corolla of the Lily 
or the Tulip is not of one piece ; when it withers and 
falls, it separates into six distinct pieces, which are 
called petals. TKus the corolla of the Lily or die 
Tulip is composed of sijc ))etals. . A corolla, consist- 
ing of several pieces like tliis,^is called a polypetaJ.- 
ous corolla. If it were all of one piece, like the 
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Bell-flower, Honeysuckle, or Marvel of Peru, it 
would be caHed monopetaloiis. But to return to the 
lily. 

You will find, exactly in the middle- of the corolla, 
a sort of litde column rising from' the bottom, and 
pointing directly upwards; this, taken as a whole, 
IS called the pistil or pointal : taken in its parts, it is 
divided into Uiree. 1. The swollen base, with three 
blunted angles, called the germ or ovary; 2. A 
thread placed upon this, called the style; 3. The 
style crowned by a sort of capital with three notches : 
this capital is called the stigma. 

Between the pistil and the corolla you find six other 
bodies entirely separate fit>m each other, which are 
called the aiam^ens. Each stamen is composed of two 
parts, one long and slender, by which it is attached to 
the bottom of tha^coroUa, and called the JUament; 
the odier thicker, placed at the top of the filament, 
and called anthera or anther. Each anther is a kind 
of box or cell, whjch opens commonly on either side 
lengthwise when it is ripe, and throws out a yellow 
dust, which has often a strong odor, and this is 
called poZIen or farina. 

Such is the general analysis of the parts' which con- 
stitute a flower. As the corolla fades and faUs, the 
germ increases, and becomes an oblong triangular 
capsule, within which are flat seeds arranged m^a 
double OTder in three cells. Tliis capsule, considered i 
as the cover of the seeds, takes the name ^-pericarp. 
In the Tulip the second part of the pistil, or, style, is 
absent. All these parts of the flower, and in the. 
same number, though difllering in size and form, will 
also be found in the single Hyacinth.* The same 

■ 

9 

* For a 6guie of these parts as composing a liliaceous flower^ 
see^die end of the volume. 
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Earts are found in the flowers of most other plants, 
ut in different proportion, situation, and number. By 
the analogy of these parts, and their different combi- 
nations, the families of the vegetable kingdom are 
determined ; and these analogies are connected with 
others in those parts of the plant which seem to have 
no relation to them. For instance, this number of 4 
six stamens, sometimes only three, with six petals or 
divisions of the corolla, and the triangular germ with 
its three cells, determine the liliaceous tribe $ in its 
most extensive sense, and in many of the most con- 
spicuous genera, the roots partake more or less of 
(he nature of hdbs.j That oi /fhe Lily is a $q%LamouB 
bulb, or composed of scales, disposed in an imbricated 
order, or laid over each other like tiles on the roof of 
a house ) in ^e onion it is tunicated, or condstin^ of 
a number of coats laid over each other circularly ;'^ in 
the Tulip the coatings are so indistinct, .that the" bulb 
appears nearly solid, and so approaches the nature 
of the tuberous root);, in the Croci|p the bulbs appear 
to grow over each bther, or, more properly, beneath 
each other^ for many bulbs have apparendy a tenden- 
cy to descend as long as the soil permits them ^m the 
Vokhicum they grow out side by sidey 

Bulbs appear often, if not always, to be produced 
by the subterraneous continuation of the bases of the 
lettves, taking upon them a thick and fleslw consistence, * 
and containing within them resources of nourishment 
for the plant they are destined to support. In the squa* 
mous bulbs, also, each scale often appears, like a bud, 
to possess the germ of an independent existence, so 
that the species may be increased by planting them. 
Bulbs have a prolific faculty superior to buds, with 
which they have been compared, as the scales thera- 
sel^s are capable of budding and growing upwards 
and downwards; but ordinarily the bud perisheftcif 
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#. 
taken from its parent trunk, excepting it be done in 
connexion with a small portion of the l^er^ or inner 
bark, and be then ingrafted into the trunk of a similar 
species of plant. 

In the bulb, all tlie nutritious, or cellular**part, is 
carried inwards by the circulation to the support 
of the bud or embryon plant, after which the coats 
shrink, and at length turn into those brown scaly 
coverings, destitute of moisture and of life, which we 
observe around the Tulip and the Onion. 

The LiJy and the Tulip, which we have chosen to 
examine because of the conspicuous size of the flow- 
ers and their parts, are, however, deficient in one of 
the constituent parts of a perfect flower, namely, the 
-ccdyXy which is v that outer green part of the flower, 
usually divided into parts or small leaves, often five 
in number, sustaining and embracing th^ corolla at 
the bottom, and enveloping it entirely before opening, 
as you may have remarked in the Rose.* The calyXj 
"^hich accompanies so many other flowers, is wanting, 
in the greater part of the liliaceous tribe ; as the 
Tulip, the Hyacinth, the Daffodil, the Crocus, and 
Snowdrop, &;c. and even in the Onion, Leek, &c* 
iivhich are fikewise, generally speaking, also lilia-^ 
ceous, though they appear so very dififerent at first 
sight. ; In the whole of this tribe you will perceive 
that the stems are simple and unbranched, the leaves 
entire, never cut or divided ; observations which 
confirm the analogy of the flower, and fruit in this 
family, by the prevailing similarity in the other parts 
of the plant. By bestowing some attention upon these 
particulars, and making them familiar by frequent ob« 
servation, you will be in a condition to determine, by 
an attentive inspection of a plant, whether it be of 
the lifiaceous tribe or not ; and this without kneeing 
1* 
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any thing of its name. This is not then a mere'labor 
of the memory, but a study and observation of facts 
worthy the attention of a naturalist. 



CHAPTER 11. 



OF CRUCIFORM FLOWERS. 

Several plants of this very natural family are 
commonly cuhivated for their beauty and fragrance, 
and may be readily known by the four petals they 
produce in the form of a cross, from whence the 
order has derived its name of Cruciferje. The only 
difficulty against which we have to guards on this, as 
on all other occasions where we examine the luxuriant 
productions of the garden, is the employment of those 
monstrous flowers which we term double, as in the 
Pink, the Rose, the Stock, and Wallflower, in which 
the stamina become transformed into so many petals, 
or even give place, as in the Pink, to an almost in- 
numerable quantity qf petals, bearing no proportion 
to the ordinary number of stamens. In what manner 
this change is produced may often be perceived on 
examination. Sometimes, as iu the HoUihock, it is 
the anthers which are transformed into petals, but 
more commonly, as in the Stock and the Rose, the 
flat filaments becogie petals. In the Waterlily {J^ym- 
pha) the filaments are always a kind of petals, and 
difier but little, except in color, from the true petals. 

Having premised thus much concerning the nature 
of double flowers, let us now proceed to the analysis 
of the flower of the single Stock-gilliflower or Wall- 
flower.; and here you will immediately perceive an 
exterior part which was wanting in the liliaceous 
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flower, namely, the caljrx. ' ^This consists of four 
pieces, simply caUed leaves, without any appropriate 
name expressive of distinction, as that of petals for 
flower-leaves, without we adopt the very modern term 
of sepah for these parts, as is done by several eminent 
French botanists. These four leaves, in our plant, 
are commonly in unequal pairs, two of them being 
enlarged or swelled out at the bottom so as to exhibit 
a very sensible protuberance. 

WitVun the calyx you will find a corolla of four 
' broadish or roundish petals disposed opposite to each 
other in the manner of a cross. Each of these petals 
is attached to the receptacle or base of the germ, by 
a narrow pale part, which is called unguis or the daw 
of the petal, and above and out of the calyx spreads 
the large, flat, colored part, called the lamina or 

l^ach petal, you will observe, instead of corres- 
ponding in place with each leaflet of the calyx, is, on 
the contrary, placed between two, so that it occupies 
the opening space between them, and this alternate 
position is common to all flowers having as many 
petals as leaves in the calyx. 

^In the centre of the corolla is one pistil, long, and 
somewhat c;^indric, composed of a germ terminated 
by an oblong stigma which is hifid^ or cleft into two 
parts, and reflected backwards. * 
• The stamens in the stock are remarkable for their 
number and proportion ; there are %ix, as in the lilia- 
ceous flowers, though only four petals, but they are 
disposed in twe sets, namely, four by opposite pairs 
which are long, and another pair which are short, in 
consequence ofa small gland being interposed between 
their base and the germ, and which also gives occa- 
sion to that enlargement already observed at the base 
of two of the leav^ of the calyx. 
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I say that the number of die stamina are in this 
tribe of plants remarkable, for, generally speaking, 
there exists a symmetrical proportion between the 
number of the parts of the flower and that of the sta* 
mens, where the number does not exceed ten, or 
where they are constant and definite in quantity, and 
die principal excepdon to this rule is in the present 
class of plants, and in those with gaping or irregular 
flowers, which^ though divided into five unequal parts, 
commonly produce^and perfect only four stamens of 
unequal length, with occasionally, however^-dje rudi- 
ment of a fifth. The Orchis tribe, (hereafter de- 
scribed,) so singular in every thing else, have also/it 
is true, only two instead of three or six stamens or 
masses of pollen, and the Grasses three stamens to 
a corolla with only two parts. 

But to finish the history of the Stock. It is neces- 
sary to observe the changes produced on the germ, 
after the departure of the flower ; it now lengthens 
very considerably, but remains narrow, merely swell- 
ing a litde ynih the growth of the seeds. When ripe, 
it becomes a somewhat cylindric, but flattened pod, 
called a silique. 

This silique ' is composed of two valves or parts, . 
which, at length, fly open from the bottopfi upwards, 
and their interior sides form so many cells or cham- 
bers for the protection of the seed. These cells ftre 
separated from each other by a thin partition, called 
the dissepimeni^ and the seeds, which are in this plant 
flat and round, are arranged along each side of the 
partition, alternately to the right and left by short 
pedicles to the sutures or edge of the partition. 

Botanistis distinguish the cruciferous flowery into two 
orders or sectbnsi from the distinctions apparent in the 
fruit or seed-vessel. Thus, 'the first order compre- 
hends those whioh produce a siliqi^e or long pod, as 
in the Stock, Mustard, and such like.; 
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%e second contaiDS those whose seed-vessel is a 
silicle, or small and short pod, as in the Cress, Candy- 
tuft, and Shepherd's purse, where it is almost as wide 
as long. ; The most part of these silicles or short pods 
present valves which are not flat, but hollow, and form- 
ed like the keel of a boat ; in these the partition or dis- 
sepiment is very narrow, and in place of being parallel 
with the valves, cuts across them or is transversa./ 
This character (is not, however, uniform, or without 
exception, for in Ijanaria or Honesty the fruit is an 
elliptic, broad, flat pod, with the dissepiment as wide as 
the valves, and in Myagrum sativum and other genera, 
the valves, instead of being keeled, are only convex,^ 
and have, ^consequently, the partitions nearly equal, or 
apparently so, with the valves.^ In fine, we meet in 
nature with none of those broad, abrupt distinctions, 
which system-makers are so fond of seizing. On the 
contrary, we every where perceive an interlinking of 
objects in various directions; not pursuing that regular 
chain of finite connexion, which some have thought to 
exist in natMre, like a succession of units, each in sim- 
ple connexion with that which follows or precedes it, 
but each object is connected variously, so that a view 
of the relations existing among them would nearer re* 
semble a geographical map, or a tree with its branch* 
es, than a chain of simple links. 

* For figures of these, and the flowers of the other DAtoral fiipu* 
lies described, see the close of the volume. 
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CHAPTER m. 

or PAPILIONACEOUS FLOWEBS. 

From a fancied resemblance to the hntterByj thes« 
plants derive tlie present name. The same tnbe are 
also distinguished with some botanists by the name of 
Leouminosjb, from the legume being their uniform 
fruit or seed-vessel. 

iThe Pea Vnay serve as a type of this very natural 
and curious family of plants. ^ 

The grand division of flower^Js into regular and 
irregular. The regular, present a symmetry and 
equality in all their parts, each portion forming the 
segment of a circle, as in the Rose, Tulip, and Pink ; 
in which we perceive no distbction of the flower into 
an upper and an under part, no difference betwixt 
right and left ; such is the case with the two tribes we 
have already examined. 

But you will perceive, at first sight, that the flower 
of the Pea is irregular ; and that it is readily distin- 
guishable into an upper and an under part. In dis* 
tinguishing these parts of an irregular flower into up- 
per and under, the natural position of die flower on 
Its stem is always presupposed.: 

. In examining the flower of the Pea, you will first 
observe a one-leafed, or, technically speaking, a mo- 
nophyUoua calyx ; that is, one of an entire piece, end- 
ing in five distinct leafy^ points, in two sets, the two 
wider at the top, and the three narrower at the bottom. 
This ca]]rx, as well as its peduncle or supporting 
stalk, also bends downwards, as is, indeed, commonly 
the case witli most flowers at particular times ana 
seasons, for in rainy weather, and at the approach of 
night, the flowers close their petals, and aroop from 
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their erect posture, to guard, from the injuries of un- 
due moisture, the internal organs essential to the ex- 
istence and propagation of the plant. In this apparent 
contrivance of wisdom, the plant itself takes no in- 
stinctive share, as it is produced mechanically by the 
mere descent, or languid motion of the sap, induced 
by the absence of the light and heat of daf!) 

Having now examined the calyx, (and examine yon 
must, for yourself, if the structure of plants is to be 
any amusement,) you may now pull it off, so as to 
leave the rest of the flower in its natural place, and 
you will now plainly see that (ffie corolla is polypetal- 
ouO ^ 

(Tne first piece is a large petal, at first covering the 
rest, and occupying the upper part of the corolla, 
kiiowh to botanists by the name of the vtxiUumy 
standard^ or bannef^ 

\i\ie standard befng removed, the two side petals to 
which it adhered are brought to view ; these are called 
4iUB or the wings, firom their peculiar situation and ap« 
pearance with the rest of the floweR * 

faking off the wings, you discover the last piece of 
the corolla, which covers and defends the stamens and 
pisdBum. This last piece, formed, in fact, of two pe- 
tals ingrafted together above, is, pn account of its form, 
termed the carina^ keel or boat)' 

In drawing downwards this sheathing petal, you 
bring to view the stamens, which ^e ten in number, 
or dojAJe the proportion of the other parts of the 
flowerll^ese are very singular in their disposition, for 
insteaa of being so many distinct stamens, they have 
the filaments joined together at the sides, so as, at first 
agbt, to present a cylinder embracing the pistilluro, but 
they are only so in appearance, and as the germ ad- 
vances m size, you perceive that the cylinder is cleft 
above, and that the chasm is closed by a solitary sta- 
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men ; indeed, this separation b always visible at tibe 
base of the body of filaments, where one of them ap- 
pears constantly separated from the restQ 

The next great characteristic of this tribe(ls in the 
kind of fruit they produce, which we term, 2e§fttm€p dis- 
tinguished from the pod or sUique of the cruciform 
plantsfby its consisting of but a single cell, or without 
the partition, and having the seeds (peas or beans) 
attached onfy to the upper edge or suture. The le- 
gume, alsO) opens lengthwise and rolls backwards, 
whereas in the silique, die valves separate and roll or 
stand out from the bottom upwards. The seeds of 
tliis tribe have commonly a very marked scar, black 
spot, or line by which they adhered to tlie legume, 
and known to the Botanist as tlie hylum^ or umbilical 
point of attachmentT) (Near this scar there exists a 
minute opening into tne body of the seed^ through 
which vivifying moisture is imbibed at the period 
of first growth or germination ; it continues to swell, 
and, at length, bursts the imprisoning integument, and 
now presents, 1[>etween the divided halves of the pea, 
the rudiments of the first true leaves, and the short 
sheathed root. These two hemispheres, which never, 
as in other plants, expand into proper seed leaves, are 
still, as well as them, termed cotyledones^ in allu- 
sion to the important part they take in the nourish- 
ment and early protection of the infant plant. In the 
Pea they contain a sweetish farinaceous substance, 
which is slowly imbibed by the growing embryon, af- 
fording nutrition of the most necessary and suitable 
kind to the infant vegetable, not yet prepared to ela- 
borate the means of its own support. ] Thus we see, 
independent of the existence of sentiment or of in- 
stinct, in plants, as in animals, a certain dependance 
on a female parent, which endures from early concep- 
tion to a period which might be termed adolescence. 
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These cotyledones or seed-leaves ^re generaUj two 
in number, and indicatire of that double system wUcfa 
so gaseraUy prevails throughout organic nature. ) In 
such plants as the Ldkc, Ash, Privet, and many oifiers, 
this dbuble system,(ibommenced in the seed, is perpe-* 
tually continued, tne leaves coming out in constant 
pairs7)but in many others, as in the Oak, Elm, Ches« 
nut, Beach, and Alder,(no opposite, (»r paired leaves 
come out after the oppo^te seed-leaves, so that they 
appear subject, as in very many other cases, to a per- 
petual abortion of one half of their supposed exist- 
eace.'^ 

]jyme liliaceous plants and grasses, however, and 
some other tribes, there appears to exisit no proper 
leaf-like cotyledones, and the uncleft, unchange^l sub-^ 
^nee (^ the seed, serves to nourish the growing em- 
brvon« 

long the sMmalies which nature ever presents to 
oar feebte systems, and to assert her predilec- 
tion for endless varie^, we may observe, that though 
we can, in general, ckcuraseribe and define with suf- 
ficient precision the character of the very natural family 
of the papUtoTutce^j . yet there exist among them some 
notaUe exceptions; thus, in Am&rpha^ there exists 
but a angle petal oecupmg the place of the vexflhim ; 
and the ten stamens, idl united into an uncloven cyl- 
inder. Nay more, in the Petalastemonot Michaux, a 
plant of the western regions of the United Skates, re- 
sembling Saint-foin, there are no proper petals in their 
true place, but five of the filaments of the stamen?, in 
place of anthers, devefeping as many petals, so Aat 
the tiibe presents alternately five anthers and five pe- 
tals. In the Wild Indigo (Podalyria tinctona)^ 
with a truly papilionaceous corolla, there are ten dis- 
tinct stamens, as there are also in the Judas-tree or 

2 
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Red-bud ( Cercis canadensis)^ and, ia this plant, the 
carina is formed of two distinct petals./ 

(Jb the common Red-clover {TrifoRumpratense) all 
the petals are united together into a tubular base, so 
that it is, in fact, monopetalous.yl^ the Cassittj of any 
^cies, (of which the most common, with us, is the 
Cassia matHandica,) the corolla, though evidently 
unequal in its proportions, consists of five spreading 
yellow petals, and the stamens, all distinct to the base, 
are disposed in a triple order, the three near the situ- 
ation of the carina are furnished with large horn-like 
black anthers, behind which occur four smaller an- 
thers, and contiguous to the situation of the vexillum 
three abortive stamens, or mere rudiments'^ and in 
^he Honey-locust {Gleditscia triacanAos) and Coffee 

ean {Gymnodadus canadensis)^ the papilionaceous 
character of the flower altogether disappears, the co- 
rolla being (juite regular, but the fruit, ipore constant- 
ly characteristic of the order, is still a legume contain- 
ing beans* 
(In th6^1eguminous tribe are included many useful 

{lants, such as Beans, Peas, Lentils, Lupins, V etches, 
iUcern, Saint-foin, Indigo, Liquorice, Kidney-beans* 
The curious character of the last genus, is to hav£ the 
keel, and the stamens it includes, spirally twisted^) 

In this tribe, the United States presents several 
trees, particularly the common and Honey-locusts, 
Coffee-bean, and the VirgUia of Tennessee. 



ytt 
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CHAPTER IV. 

OF LABIATE AND PERSONATE FLOWERS. 

The flowers we have hitherto examined are poly- 
petalous. We now come to examine a tribe, whose 
corolla is monopetalous, or of one piece, and also ir- 
regular in its outline, and, indeed, altogether so mark- 
ed that we shall distinguish its members easil)pby 
their general aspect. It is tliat to whose flowers Lin- 
naeus has given the name of ringentj or gaping, ap- 
pearing like so many projecdng mouthy divided into 
an appropriate upper and under ]ip«,' -This tribe is 
separated into at least two orders ;/one with labicUe or 
ringent flowers, properly so caUed, the entrance into 
the corolla being always open ; and the other of per- 
sonale or masked flowers, from the Latin persona, a 
mask, in which the ori^e of the corolla is closed by 
a prominent palate.; The character common to all 
the tribe is then a monopetalous corolla, divided into 
two lips, bearing often, under the u[^er, four stamens 
in two pairs of unequal length, one of the pairs being 
longer than the other.) 

As a specimen of the perfect labiate flower we 
may take up that of the Balm, Catmint, or Ground- 
Ivy (Glechoma hederticea), the latter remarkable for 
the aisposition of its anthers into the form of a double 
cross!) vin the Catmint, you will find a monopetalous, 
labiate corolla, with the upper lip arched over the 
stamina ; the lower lip is dependent, and consists prin- 
cipally of one rounded, concave, and notched lobe, 
characteristic of the genus or family. On removing 
the corolla, which, as in all monopetalous flowers, car- 
ries with it the stamina, you will find in the bottom of 
the calyX) being tubular, lined, and terminated with 



JL6 I«ABUTE ABB ^CBSONATE n.OWICRS« 

five bristly points, four ovules, at length becoming foor 
naked seeds. From the centre of these ovules arises 
a single style, terminated with a bifid summit or sdg- 
ma. The cordla, when removed, is open at the bot- 
tom, and tubular for the admission of the style, which 
grpws up within it. ; 

CFour naked seeds in the bottom of the calyx, and a 
gaping open corolla is characteristic of the labiate or- 
der. They have also very generally square stems, 
and flowers disposed in whoris or apparent circles 
round the upper part of the stem. Some of them, as 
the Rosemary and Sage, have only two stamoss. la 
Sage there are only two filaments supporthig two otb* 
ers in an horizontal, moveable posture, and producing 
an anther only at one of the extremities. In Sel^ 
heal (Prunella vulgaris) all the filaments are forked, 
but only one of the prongs bears an anther ; most of 
these plants are highly aromatic, such as Marjoram, 
Thyme, Basil, Mint, Hyssop, Lavender, Ike. or else 
strong-smelling and foetid, as the Deadnetde, Catmint, 
Black Horehound, 8icc. Some^ such as the Selfheal, 
have but litde odor of any kind.) 

< In the second order of labiate flowers the seeds are 
numerous, and produced in a capsule, commonly of 
two cells and two valves, as in the Foxglove, Toad- 
flax (Andrrhinum linaria)^ and Snapdragon {An- 
tirrhinum majus) ; the corolla is personate^ having the 
two lips closed and joined. From the lower lip of the 
Toadflax depends a spur. In this plant, the Fox* 
glove, Bignonia^ Pentstemony and many others, there 
exist the rudiments of a fifth stamen, in accordance 
then with the five divisions of the calyx and corolla. 
In that curious variety of the Tbadflax, named Pelo^ 
ria by Linnaeus, the corolla appears in the form of a 
cone, terminated above by a prominent border of five 
divisions, and bekiw producing five spurs in place of 
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one, and five equal and perfect stamens ; so that, in this 
example, we have the nngent flower re'^tored to its na* 
tural symmetry and regularity, and though this is con- 
sequently the perfect state of the personate coroUa, its 
occurrence is so uncommon that it is hailed as a mon- 
strosity, though the ordinary state alone is, in fact, such I 
lllere then, we have again, as in the irregular papilio- 
naceous corolla, a decided tendency to the regular 
forms of other flowers, and an additional link of affin- 
ity with them in general ; this UTegularity being only 
a sort of mask or disguise, produced by that copious 
source of change, abortion, and imperfection of parts. 



CHAPTER V. 

OF UMBELLATE PLANTS. 

This truly natural assemblage of plants derives its 
name from umbeUaj an umbrella, in allusion to its par- 
ticular and characteristic mode of inflorescence, or the 
disposition of its flowers. 

V The umbel may be either simple or compound^ 
when compounded, which is most usual, certain gen- 
eral flower stalks (as in the Parsnip and Paridey) 
growing at the ends of the branches, divide themselves 
circularly, like the spokes of a wheel, or the skeleton 
of an umbrella, from a common central point, and 
form above a round and flat-topped cluster of branch- 
es ; each branch or partial umbel (the first being the 
general one) will now be perceived, likewise, to divide 
itself in a similar circular manner, the true peduncles, 
or stalks of the flowers, then forming the umbellet or 
lesser umbel. . This primary distinction is only indic- 
ative of others whicn follow, and which are equally 
essential; and here the situation of the germ with re- 

2* 
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gard to ttie flower demands some explanation. In die 
greater nambef of plants, as the Pink, Foxglove, Tu- 
Kp, and Primrose, the germ is inclosed within the flow- 
er./ 'Riese have been called inferwr flowers ^\^% being 
situated below the germ, though it appears preferable 
to regard the situation of the germ alone, which in this 
case is said to be sup^io^, / 

In a much smaller number of plants, the germ oc- 
curs below the flower, as in the Gooseberry, Apple, 
Melon, Fuschia, Tree-primrose, and Rose, and is then 
said to be inferior^ and the flower superior. 

In the Rose and others, this relation of the germ 
with the flower is ambiguous, as the berry or hep of 
this plant, apparendy inferior, is only the enlarged hol- 
low base of the calyx, rendered succulent, and bearing 
the seeds attached to its inner side. 

The umbelliferous plants have a superior flower, 
and a corolla of five petals, called regular, though 
there is frequently an inequality of size b^ween the 
external and internal petals of the flower. 

The petals are generally cordate or heart-shaped, 
yet inversely so, or obcordate, having the point 
downward. From the centre of the lobed extremity a 
point is commonly reflected inwards, which produces 
that notched, emarginate, or heart-shaped ;appearance 
50 characteristic. 

Between each petal there is a stamen with its an- 
ther generally standing out beyond the corolla. Of a 
proper calyx there is seldom a vestige, except in the 
lavage, Angelica, and Water Dropwort ( (Enan^Ae 
fistulosa^) 

From the centre of the flower arise two styles, 
each furnished with its stigma, sufBciently appa- 
rent, and these often continue so as to crown the 
fruit. 

The general figure of^bis fruit is an oblong or oval, 
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dnd either flat, as in the Parsnip, or more or less con- 
Tex or protuberant, as in the Coriander and Parsley ; 
Vfhen mature, it divides in the centre into two naked 
seeds, which for a while, sometimes, remain suspended 
to a hair 'like pedicle or receptacle. 

A superior corolla of five petals, scarcely any visi- 
ble calyx, five stamens, and two styles upon a naked 
fruit, at length spontaneously divisible into two dry* 
seeds, connected with a radiated inflorescence, form 
the. very natural character of the umbelliferous tribe. 
I The Elder, from its peculiar mode of inflorescence, 
m^ht perhaps be sometimes mistaken fi>r an umbelli*- 
ferous plant, as well as some of the species of Cornel, 

garticularly the red-twigged, but the flowers and 
*uit are quite different, and the apparent umbel is 
not so in reality, for though the general flower-stalks 
come out from a common centre, the peduncles or 
partial flower-stalks come out without any regular or- 
der ; the whole, however, at a distance presenting a 
round and flat cluster, has the appearance of an um- 
bel, but is in reality what Botanists term a cyme. 

The umbelliferous order is somewhat numerous, 
and so natural as to render it diflicult to distinguish 
the genera. Some authors have given an undue im* 

Ertance to the presence or absence of certain smaU 
ives placed beneath the general and partial umbel, 
die larger termed involiwrum^ and the lesser, or par- 
tial, called involucelium. It may be true, that ihey 
are pretty generally present or absent in certain gene- 
ra, but as they are only equivalent to tho^e minute or 
peculiar leaves which we find under certain flowers, 
and then called bractes^ we ought to search for more 
important characters, connected, if possible, in every 
genus, with those essential organs, termed the parts of 
fructificadon. But in these plants we find nothing, 
commonly, peculiar in any part of the flower ; but in 
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the seed, when mature, a marked distinction is ob- 
servable in each genus. In some, as the Parsnip, the 
seeds are perfectly flat; in Coriander quite spherical; 
in the Caraway almost cylindric ; in the Carrot arm- 
ed with hooked bristles ; in the Hemlock marked with 
undulating ridges ; in Thapsia furnished with little 
margins like wings ; in Cachrys coated with a large 
spongy shell, like cork, &lc. So that an attention to 
this particular alone will be sufficient, very generally, 
to point out the genus. 

As specimens of this family, which I may recom- 
mend to your cKamination, may be mentioned the 
Carrot, Parsley, Hemlock, Lovage, Angelica, Fool's- 
parsley. Cow-parsnip, Water-parsnip, &c. which 
have white flowers, and Fennel, DiU, and Parsnip, 
which have them yellow. 

Among this tribe, the Carrot, Parsnip, Parsley, 
Cellery, Chervil, Skerret, and Arrekacha are em- 
ployed as articles of diet, but most of them, in their 
natural istate, are either poisonous or unwholesome ; 
indeed, most of the tribe are oonsidered dangerous 
when grown in a wet soil, and several, as the Hem- 
lock, Drop wort, Fool's-parsley, and CictttoorCowbane, 
rank amongst the most certain poisons indigenous to 
Europe and North America. The Fool's-parsley 
{n^thusa Cynapium)^ as its name implies, has not 
unfrequently been gathered and eaten with Parsley, 
which it much resembles in its finely compounded 
and dissected leaves ; its taste, however, is nauseous, 
and its smell heavy and disagreeable, but the botanist 
has long pointed out its physical trait of distinction, 
in the peculiar character of its involucellura, of three 
long, narrow leaflets depending from the outer base 
of the partial umbel. The form of its seed is also 
entirely diflferent from Parsley, being convex, and 
broader, marked on the back with three prominent 




ridges, whereas Parsley has a seed marked widi fiye 
equal ioooospicuoui lines. 



CHAPTER VI, 

or COMPOUND FLOWEKS. 

\ The true character of these common flowers are 
but little Btts(iected by ordinary observers. Thus the 
flower of the White-weed or Ox-eye Daisy {Chrff^ 
sottthemum Leucanthemum)^ but too common in oiff 
dry pastures, in place oi being a single flower, as 
er&y body siq)poses who has not studied its charac- 
ter, is, in fact, an aggregate of some hundreds ot 
minute flowers, most of them provided with a corolla, 
stamens, styles, and seed, as perfect in their kind 93 
the flower of the Tulip or the Lily. To be con- 
vinced of this, you have only to take It up and 
examine it with a little care by the help of the most 
simple microscope. You will perceive that diis flow- 
ear consists of two principal parts, namely, a yellow 
eautre, and a white border. The yelk)w floscules in 
Ae centre, called the disc of the flower, and which 
appear little bigger than so many anthers, consist of a 
funnel-formed corolla, with a five-toothed border. 
Within this corolla exists a yellow tube, formed of five 
anthers joined together in the form of a cylinder ; at 
their base, indeed, the five filaments appear distinct, 
and are elastic, curling up when torn from the corolla. 
Through the centre of this tube of anthers passes the 
style, terminated by a bifid, reflected stigma ; bebw 
is attached the germ which becomes the seed, and in 
many of these plants, as in the Dandelion, the seed 
is crowned by an egret or downy plume, by which it 
becomes wafted abroad to considerable distances. 
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The white rays of the border, which look like bits 
of tape, are also so many distinct ^orets, but less per- 
fect than the yellew tubular ones of the disc ; they 
are toothed commonly at the extremity, and appear to 
be tubular florets, cleft open nearly to the base, and 
deprived of the tube of stamens, but furnished with 
the style and bifid stigma. The whole of these 
florets or lesser flowers included within one common 
calyx, formed, in the White-weed, of numerous scales 
laid over each other like tiles on the roof of a house 
or imbricated, constitute this curious assemblage, de- 
servedly called a compound flower. The Sun-flower, 
Thistle, or Artichoke, from their superior magnitude, 
would best explain the nature of these curious little 
flowers, which are almost always amilar in any other 
flower that you may discover to be compound. As 
might be supposed from the nature of a compound 
flower, the florets are not all expanded at the same time, 
and they conunonly begin to open at the edge of the 
disc, and proceed inwards to the centre fcur a period 
of several days. 

The tribe of compound flowers are divisible into 
three distinct sections,' upon which Linnaeus, Jussieu, 
and others have divided them into orders and tribes. 
The whole are composed of two sorts of flowers, or 
rather fl/orets^ as many, or several of them united in 
a common calyx go to form the general or compound 
flower. These florets are all either tubular^ with a 
toothed border ; or strap-shaped^ the floret appearing 
split open, and spread out like a piece of tape, but 
still retaining the toothed extremity. These were call- 
ed by old botanical writers semi-fl^orets^ or halved 
flowers. 

(in the first section, then, we may place the semi- 
floscvlotut flowers, being made up entirely of flat or 
strap-shaped florets. Such you will find the flowers of 
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the Dandelion, Succory (or Blue weed), Lettuce, 
Sowthistle, and others. These plants, so naturally 
allied to each other, have nearly all the same physical 
properties ; several of them are eatable as salads, 
though they all possess, at one period or other, a de- 
gree oC bitterness, and a mill^ sap of the nature of 
opium. \ 

The ^cond section comprehends (^the Jlosculous 
fiowers^ or such as are composed solely"t»f the tubular 
florets, and are, like the preceding flowers, of an uni- 
form color ; such are those of Thistles^the Burdock, 
tbjp Artichoke, Wormwood, and Liatrts.) 

Kin the third general section, the flowers are com- 
posed of both kinds of florets ; the centre or disc, 
which is often yellow (as in the White-weed, «r Ox- 
eye Daisy), consisting of tubular florets, while the 
circumference or ray is formed of flat florets generally 
of a different color from the disc7) These have been 
called radiate flowers. The radial florets are gener- 
ally provided with the style and stigma, but destitute 
of anthers. In some flowers, as -the Sunflower, the 
rays are entirely barren or destitute of the style ; 
while, on the contrary('in the Marygold, the florets of 
the disc are^ortive, ahd the flat rays only afiord the 
perfect seed ; pence, from this comparative degree of 
perfection,' has Linnaeus divided the radiate flowers 
iqto diflferent orders of his class Syngenesia. 

\ The general point or place where the florets are 
seated in a compound flower is called the receptacle, 
and it usually presents little pits like the summit of a 
honeycomb ; though commonly naked, sometimes this 
receptacle presents hairs or scales, which are inter- 
]>o8ed between the florets. The caly^^ generally con- 
sists of a number of divisions or leaflets, either spread- 
ing out erect, or closely laid over each other, or im- 
bricated)) In the Dandelion these leaves are ki a 
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double row, the outer spreading.! In die Thisde the 
calyx is imbricated, and each scfale or leaflet termi- 
nated bj a spinel But every genus or family of the 
compound flowers, has its particular marks or charac- 
ters of distinction to be studied at leisure. At present, 
we have only to do with the distinguishing traits of 
the compound flowers ; and here one of the most 
obvious and certain distinctions of this great tribe is 
^e union of the anthers into a tube] This circum- 
stance alone, will at once direct you,''in every case of 
doubt, to the true and invariable character of the 
compound class, and hence termed Syngeneda by 
Linneeus, in reference to this growing together of the 
anthers. But for this character, you might readily 
suppoie that the flowers of the Teasel and the Sca- 
bious were indubitably of this tribe, and though they 
are indeed compound or aggregate flowers, their 
stamens, only four, are not united or syngenemus. 



CHAPTER Vn. 

OF THE ROSACEOUS FAMILY. 

In the family of the Roses are inctudedi not only 
some of the most beaudlijl ornaments of our gardens* 
but the. principal, and almost only fruits of our or- 
chards, r It is divisible, however, into several sections, 
and in uie first, which has been called Pomacea, or 
the Apple tribe, is arranged our fruits^ distinguished 
as follow : The stamens, twenty or more, (or indefr* 
nite in their number,) instead of arising from the re^ 
ceptacle or base of the germ, are attached to the 
calyx^ either immediately, or with the corolla, which 
consists commonly of five petals. The following are 
characters of some of the principal geaera. 
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'In Pyrm^ t^efa comma ike Ap^^ Pear, dnd 
formerly the Quinee, the calyx is monof^hyllous or cdf 
ODe piecei and divided into five segin«3tj| $ the corcdki 
of five petals attached to tbe calyx ; about tireoty 
stamens, dso, growing to tbe calyx, and, indeed, re^ 
maining with it in a withered state on the sammit of 
die fruit^ Hie germ is inferior, or immersed in the 
enlarging fleshy caljrx, and there are five styles, cor« 
responding vrith ^ five c^s containing die seeds 
biined in the centre of the apple. 

(1%e genus Prwnus or die Plum, comprehending 
also tte Cherry, the Laurel, and till htely the Apri* 
eot, has the caJyx, corofla, and stamens, nearhr as in 
the Pear. { But the germ is superior, or within the 
eoroBa ; and diere is but one style. The fruit is also 
SQcculent, contains a stone or nut, and is in teclmical 
botanic bnguage then called a drupe^ 

/^The genus Aknond (or Annf/gdalus)^ kicluding also 
tlii^ Peach imd Nectarine, is almost like the Plum, 
bat the germ has often a down upon k ; and the fruit, 
which every body knows to be succulent in the Peach, 
imd dry in the Almond, incloses a hard nut, readify 
distmgiushed from that of the Prunus or Pknn,^ by 
being rough, and full of cavities. > 

The Pomegranate, Service, and Medlar also belong 
to diis useful section of the Rosackj:^ 

The Rem itself, and tlM^ section ti^ which it more 
inHnediately bebngs, is ea^y distingiadiecKBy the ii>* 
de&Hte and very connderatde number of styles, and 
fecxHux naftore of its fruit. In the Bose,^ each style 
IS terminated t^w hf a cby and hairy Sieed attached 
to die sides of the persiiating and swelUng base of the 
eaiyx, which, as the hip, ac^res a red or ydlow 
eok»r, and fioriiy c<»sisleace. 

(Next t* the llose, in the oider of aiiiiify or natural 
If cemes die iMi» or Bramble^ wliich only 
3 
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differs from the Rose in having the whole calyx spi^ead 
out flat, and the clustered seeds each coated with a 
pulp. This is then called a compound berryi and its 
separate succulent grains, adni. To thb genus be- 
long the Blackberry^ Raspberry, Dewberry, Thim- 
ble-berry, and others. 

.The Strawberry has also the flower of the Rose, 
but the calyx is furnished with five small additional 
leaflets, and the receptacle becomes a succulent 
sweet mass covered with the dry seeds, and is thus 
entided, as it were, by a slight accident of structure, 
to the rank of a most delicious fruit. This receptacle 
when mature is deciduous, or separable from the 
calyx. ' 

The.Cinquefoil, or PoterUiMa^ only differs from the 
Strawberry in the dryness and juicelessness of its 
seed receptacle ; but diough some species have also 
trifoliate leaves, they have more commonly five leaf- 
lets, like the fingers of the hand, all arising from the 
summit of the petiole^ or leaf stalk, and hence called 
digitate. ^ In the barren Strawberry, now very proper- 
ly referred to Potentilla, the flowers, in place of the 
usual yellow color, are white, and the leaves trifoliate 
and ribbed as in the Strawberry; so that here we 
almost lose the discriminating limits of the two genera, 
which insensibly pass into each other, and. tend, among 
many other facts of the same kind, to prove, that, in 
truth, our generic distinctions are only arbitrary helps 
which we employ for discrimination, and that nature 
knows no rigid bounds, but plays through an infinite 
variety of focms, and ever avoids monotony. 

Nearly all the fine fruits and flowers of the family 
of the RosACE-ffi which we so generally cultivate, 
originate in temperate climates. The Apple has been 
obtained from the wild Crabtree of Northern Europe ; 
the Pear from tfiie very unpromising wilding of 
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the same country, but bears a warm climate better 
than the apple J" The Quince {Cydonia) is found 
wild in hedges and rocky places in the south of Eu- 
rope. ' ^The Plum {Prunus domestim) is likewise 
indigenous to the south of Europe, but scarcely eat- 
able in its native state. That variety called the 
Datnasony or the egg-shaped plum, was probably 
introduced from S3rria. The Peach {^mygdalus 
persica) is the produce of Persia. The Almond 
occurs wild in the hedges of Morocco.. '< The Cherry- 
(PrunUs cerasus) is the product of Cerasonte j the 
Apricot of Armenia; the Pomegranate {Punka gra- 
naium) of Persia and Carthage. . 



CHAPTER Vm. 

EXPLANATION OF THE CLASSES OF THE LINNJEAN 

SYSTEM. 

The difficulties, defects, and laborious investigation 
requisite for classing plants by a natural method of 
arrangement, render it necessary, at least for the be- 
ginner, to chose some easier route to the knowledge 
of plants. For this purpose artificial methods have 
been invented, and none more successfully applied in 
practice than that of the celebrated Linnaeus. 

His classes are founded upon the number and dis- 
position of the stamina^ and his orders often upon the 
number of the pistils. ' • 

In comparing a plant by this system, you first ex- 
amine whether the flowers are complete, or furnished 
with stamens and pistils, and in the next place, 
whether the stamens are entirely separate from the 
pistil, and each other, from top to bottom, or united 
m some part or other : if they are separate, of the 
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flone or oa kidetenninate kngtb^ t^ 1*6^^ in numbev 
diaa fifteen, then the number alone will suffice to 
determine the class ; sojthose which have one stamen 
will belong to the first x^lass, entitled Mtmandria; 
^ose with two stamens to the second^ Diandria; 
mo6^ with three to the third, Triandr%a;'vnd so on 
to*Jhe tenth, entitled Deeandria. These names are 
demed fix>m the Greek language, as most expreanre 
ID composition, and ought to he committed to memoiy, 
as they are of constant use and occurrence in tms 
ingemous system. 

Flowers in their natural or wild state ought to be 
preferred by the beginner, to those whicb are culti- 
vated in ganlens, as the exuberance arismg firom the 
richness of soil, and an artificial treatment, are often 
influential in altering the natural number of the parts 
of flowers ; and, in the examples of those which are 
double, entirely transforming or annihilating the sta- 
mens and pistils. A certain qrmmetry, however, 
which prevails in the general structure of flowers, wQl, 
when understood, serve in a measure lo guard the 
student from enor in his decisicms on the class and 
order of a plant ; as, for exam|de, if you meet with a 
flower whose calyx presents five cht ten divisions, and 
includes five or ten petals, you may constantly expect 
to find in such flower, if possessed of a definite num- 
ber of stamens, five or ten of these essential organs, 
and if the divisions of the flower be four or six, there 
will be, as a concomitant circumstance, four, eight, or 
ax stamens. As to the rare class HepUmdriaj or of 
seven stamens, for which the Horse-cbesnut is given 
as an example, it is so irregular, and foreign to the 
symmetry of the parts of the flower with imch it is 
ccHiioined, that as a class it might probably be laid 
aside without inconvemence. 
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^o flower being known conscandy possessed of 
eleven stamens, the eleventh class of LinnKus coa<- 
tained those plants which were said to have twelve, 
and dierefere entided Dodecmdria; but as there are 
scuurceljr any plants in existence with exacdv twelve 
stamens, all plants were comprehended in mis class 
possessed of any number of stamens from eleven to 
nineteen inclusive. This dender disdnction of num* 
ber, however, where irregular and inconstant, and 
more than ten, does not deserve to form the basis of 
may particular class ;) and all die plants of Dodecandria, 
mcccNrding to the iiiserdon of the stamens, may be 
conveniendy distributed in one or other of die two 
lUlowing classes ; fcur, without this generalizing, spe» 
cies of one natural genns\ might be mspersed mto two 
diffisrent classes, as in Hudtoniaf where some species 
are Dodecandrous, and another IcoBandraui I 

AH plants having more separate stamens than ten, 
if we abolish Dodecandria, will belong to one of die 
two feUowmg classes, in which, the mere number of 
stamens is no longer of importance, being incomtaniy 
and the insertion or ntuation of the stamens alone 
distineuishes the class : thus, in Icosandria they are 
seated upon the calyx or corolla (as in the Apple and 
the Rose) ; but in die class Poltanbria, on the base 
or receptacle of the flower (as in the Columbine and 
Poppy). This di^rence of situation, in this system, 
is only attended to in the flowers of these two classes, 
winch have many stamens. K^he name Icosandria 
(from the Greek iXkoai, twenty^ and ot^^, a man, by 
allusion a stamen), would indicate apparendy a class of 
flowers with twenty stamens ; in many of our orchard 
frmts this is about the usual number y but in the Rose 
and Cactus there are many more, suid their insertion 
alone, either immediately on the calyx, or on the 
3* 
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claws or bases of the petals, decides what plants ought 
to hft referred to this class.* 

'he class Polyandria (from nokvq, many^ and ivrigy 
^rs only from the preceding in the insertion of the 
stamens, which may be, if we abolish Dodecandria,from 
eleven to one thousand; these are always situated on 
the base or receptable of the flower, and fall oflfwilli 
the petak. Biit in the Rose and many orchard fruits 
of the preceding class the stamens adhere to the per- 
manent calyx. 

(In the next class Dibtnamia (or of two powers, 
in allusion to the unequal length oi the stamens, which 
are only four in number), the proportional length is 
the essential character, two being longer than the 
other pair.' In such flowers, also, there is almost uni- 
versally an irregularity in the form of the corolk, 
which is always monopetalous ; and, in fact, you wiU 
immediately perceive in the Dtdynamous class of Lm- 
nseus, the labiate and personate groups with which 
you are already acquainted ; so that here, as in sev- 
eral other instances, the artificial and natural method 
of arrangement agree together. 

(Your Cruciform flowers form, also, linnseus's next 
class of stamens with diflferent proportions in length, 
which he terms TETRADYNAMiA^ These have four 
stamens longer than the other two, which gives rise 
to the name of the class. ^^The flowers are remark- 
able, in having, contrary to the usual symmetry iii 
the structure, six stamens, and only a calyx and 
corolla of four parts; yet two ^ of the six stamens 

*< Calycandria, in allusion to the insertion of the stamens in 
this class, would have been a preferable name to that of Icosandria, 
so commonly deceptive ; and such a term, which I had Ions thought 
of, has been employed by my friend Dr. Darlington, in his Cata- 
logue of Plants growing round Chester, Pennsylvania. 
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recede from tbe rest, and four others are symmetri- 
cal with the other parts of tbe flower, j 

In the four following classes, the essential circum- 
stance assumed is the union of the filaments or of the 
anthers. 

<jThus in MoNADELPHiA (or the class of one brother- 
hood, as the word implies), the filaments are united, 
more or less distinctly, from their base upwards ; but 
in some genera this character is far fix>m being as ob- 
vious as could be desired.) In the family of the Malr 
lows, which includes the BaUihocky this union of the 
filaments into a column occupying the interior of the 
flower, is, however, very obvious, and gave rise in 
former systems to the ju^ application of the term C(h 
lumntfem to this tribe. 'Nearly all of them are provid* 
ed with a double calyx of an unequal number of di- 
visions ; th^ corolla, of five inversely heart or wedge- 
shaped petals, is united together into one piece at the 
base^ where it also coalesces with the column of sta- 
mens; and through the centre of this column, at 
length, is seen the projecting thread-like styles, being 
firom five, to an indefinite, or considerable number in 
each flower; whatever be the number, there is at the 
base a similar number of distinct capsules, or so ma- 
ny united cells forming a single capsule by their ad- 
herencer) In the cotton plant the seeds are envelop- 
ed in a considerable quantity of that kind of vegetable 
wool which consututes so important an article of our 
clothing. 

In the next class, the seventeenth of Linnaeus, called 
DiADELPHiA (or two brothcrhoods), the united fila- 
ments are disposed in two bodies. The flowers have but 
one pistil ; the fruit is a legume or pod ; and the irre- 
gular corolla, termed papilionaceous, must at once 
bring to your Vecollection a natural sroup of plants 
with wbicn you are already acquainted. The Pia- 
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ddphmi character of this tribe is sometimes quite 
arohiguous ; the united filaments are commonty nine 
out of ten, the whole number ; but there are, as in the 
broom (Spartium), some papilionaceous flowers with 
all the ten filaments united; and only the curious gen- 
era SeAaniOf and sen»tiFe Smithia in which the ten 
filaments are united in two equal numbers^ 
> \ In the eighteenth class of JLiinnacMS (by many justly 
abolished and added to Polyandria), there are three 
or more bundles of stamens, more or less united at the 
base, and it is hence termed Poltadelphu. (or many 
brotherhoods). In Sc John's wort (Hyperiam) there 
are species with the filaments in bundles, and others 
with the stamens sim^y Polyandrous. , In the beauti^ 
fill examples of Mdm^tea^ this character can be notfa^ 
ing more than generic ; as it is, in fact, the principal 
di^nction which separates it from the Icosandrous 
JVktrotideros* 

The next class, called Stnoenesia (in allusion to 
the peculiar union of the anthers), is periecdy natural, 
and one with which you are acquainted as the com^ 
potmd flowers. In the examination of the Thistle, the 
Artichoke, and the Sunflower, you will be at no. loss 
to perceive the double character of this class. The 
apparent flowers, or rather heads, being always form^ 
ed by the aggregation of several, sometimes some hun«- 
dreds of lesser flowers, hence cdUed flotctdi or florets, 
frfaich in themselves are peculiariy distbguii^d by 
having the anthers (always four or five) united into a 
minute cylinder, but distbguishable as the parts of so 
many distinct stamens by the disunion of the filaments 
that rest upon the smaU corolla. 

^ In the class Gtn andria, the 20th of Ldnneus, there 
is a singular union of the stamen and pisdllum, suffi- 
ciently remarkable among the natural tribe of Qrchi- 
deous plants, in wluch the pollen, or fertilizing pow* 
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der, but little resembliDg ordinaiy stamens, is concret- 
ed into masses, ccunmonly two, which lie concealed, 
as in the Orchis^ wkhin two lateral hoods of the style, 
or within a moveable or hinged lid at its summit, as in 
the Calapogon and Arethusa of our swamps. Very 
few plants now find place in this ambiguous class, and 
those which do, particularly the Orchides, are among 
the rarest and most curious productions of the vegeta- 
ble, kingdom.'^ 

^The flowers of the plants of the preceding classes, 
each possessed of both stamens and pistils, have been 
termed perfect^ to distinguish them from those of the 
two following classes, in which the flowers are dissim* 
ilar, some producing stamens, but no pistils, and are 
ccHisequently unproductive of the seed ; wUle others 
aflbrd pistib and fruit, but are without perfect stamens. 
These two kinds of flowers are di&rently circum* 
stanced. In the Cucumber, or Gourd, for examplei 
yoQ will find both sorts of flowers upon die same plant, 
occupying diflbrent situations on me stem ; for such 

Santa Linneus has provided the class which he calls 
[oM€ficiA (or of one house), two kinds of flowers being 
found on the same plant 

But in the next class Dicecia (or of two houses), 
as in the Hemp and Spinage, only one sort of flowers 
are found on a plant, some of them being altogether 
fUtUiferaus or tiamimferous. Two diflferent plants 
are here, therefore, necessary to the perfection of the 
qpecies ; and that such an association of these dissimi- 
larly flowered individuals is requisite in the plan of na* 
tore has been proven by the Date palm, as a pistilife- 
Tous plant bears no firuit in the absence of the stamin- 
iferous individual, and even the pollen itself, when 
conveyed to a distance, still possesses this fertilizing 
power, and has been found to act exclusively upon the 
blanch to which it was applied. 
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In the twenty*-third class of LinnsBus, Poltgamia, 
now generally abolished as inconvenient in practice, and 
incorporated with the preceding class jDreecia, there 
are complete and incomplete flowers distributed on 
two or three different individuals of the same spe- 
cies.> 

' The last, or twenty-fourth class of this system, call- 
ed Crtptogamia, from the obscurity of the parts of 
fructification, merits almost the distinction of a sepa- 
rate kingdom ; to it belong the Ferns, Mosses, Li- 
chens, Seaweeds, and Fungusses. In all these, 
though seed or spora be produced, of extreme minute- 
ness, no distinct corolla, stamens, nor pistils are dis- 
coverable, and the fruit itself is so inconspicuous as to 
be a mere object for the exercise of the microscope. 
In this tribe, generation appears almost spontaneous, 
as in the Mould and Mucor, which show themselves 
readily wherever there is moisture, and in the absence 
of light so necessary to all other vegetables. Yet 
even in these, the most simple of organized bodies, 
appropriate receptacles are provided for the sparse or 
seminal germs, proving the existence of the universal 
law of nature, that without a parent mediate or imme- 
diate,^ neither animal nor vegetable, in whatever part 
of the scale of existence they are found, can possibly 
have a being. 

* In these, as in all other plants, there are two modes of origin ; 
one from the seed consequent on generation, and giving place to 
variety ; tiie other soboliferous, individuals protruded as buds or off- 
sets, and, when separated from the parent producing other perfect 
I^ants, but possessed of aB the qualities of the individual parent. 
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CHAPTER IX. 

EXPLANATION OF THE ORDERS OF THE SYSTEM OF 

LINNJEUS. 

The orders, or secondary divisions of this system, 
in the first thirteen classes are foundedfwhoUy upon 
the number of the pistils'; and, like the classes, receive 
their narae& from the Greek, as Monogynia or Digy^ 
nia the order of one or two styles; the term gyniaj 
indicating the feminine or fruit-bearing part oi the 
flower. . 

\ In the class Didynamia, including two very distinct 
natural orders, the pistillum, which is single in them 
both, affords no longer a numerical distinction, and in 
consequence, the character of the fruit forms the ordi- 
nal disUnctions. , ; In the first order, called Gymno- 
SP£RMIA (or naked seed), there is no capsule ; but a 
gaping flower, succeeded by four naked seeds within 
the calyx. In the second order, Angiospermia, the 
ringent or personate flower is succeeded generally by 
a two-celled pericarp, containing many seeds. 

In the next class Tetradynamia, there is also but 
a single pistil ; so that the two sections, or natural or- 
ders, into which it is divided, are again distinguished 
by the nature of the fruit. . In the first order, Silicu- 
LOSA, the pod is short, or nearly as broad as long, and 
divided commonly by a narrow or ti*ansverse partition 
into two cells, as in the Cress and Shepherd's-purse ; 
in Lunaria or Moonwort, however, where the silicle is 
very large and quite flat, the valves and partition are 
all of the same width. There is almost m insensible 
passage from one order to the other, Siliquosa, of 
this class, which difiers from the preceding order by 
having a long and narrow pod, as in the Cabbage, and 
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Wallflower I abo^ similarly divided into two cefls bjr a 
partition, in which last eharacter die pod or silique es- 
sentially difiers from the legume, or fruit of the Pea 
and Bean, which has aaty one cell, with two valves^ 
but no partiti(Mi, and only a sin^e row of seeds. 

In the classes Monadelphia and Diabelphia, 
the number of stamens constitute the ordinal ifivis- 
ioDSf as MonaddpUa Pentandriaf &c. of wfaicfa die 
Passion-flower is an example. 
C In the class Stnoensia, or compound flowers, a 
somewhat complex method is employed to character- 
ize the orders. The comparatiye perfisction of the 
florets is taken mto account, for in this class there ex- 
ists all degrees of aberration, from the perfect floscoles 
of the Thisde, containing both stamens and styles, 
to the rays, or neutral florets, in the border of the Suik 
flower, which are reduced to mere petals, withlfae ru- 
diments of seed- 
It is with this view that the first order of Sffngene* 
SMI takes the appellation of Poltoamia Mf^VALiBy po* 
l^gamia indicates the compound natinre of the flower 
in all the orders but Monogamia (or one marriage) ; 
but as this last order is universal^abolished, the term 
Polwamia ought also to cease. The order JE<^ualis, 
or of equal flowers, indicates that in such compound 
flowers, as the Thisde and Burdock, every floscule is 
e<|uflily provided with styles and stamens* This order 
is alsosnbdivided into/Mcti2o5a and %ii2^ Theflo»- 
culous flowers, as those of the Thistle and Artichoke, 
consist of an aggregate of small tubular flowers, with 
a regular five-cleft border, but are stiU distinct firom aQ 
other simple flowers in the singular eharacter of the 
class, the united anthers. In me second divi»OQ of 
the order JB^ualis, called ligulatay as you may see 
at once in the Dandefion, all the flowers are still per- 
fect, but the corolla, froiyi centre to^ eircurofecence, 
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presents nodiing hut flat or ^ra^p-shaped florets, notch- 
ed at the extremity ;Jt they may, in fact, be properly 
considered as so many ordinary florets, with the di*- 
▼istons so closely united, as merdy to be ascertained 
by the number of teeth at the extremity of the strap, 
but with the whole tubular corolla split open to the 
base, so as, at first glance, to resemble a single petal, 
or component oi an ordinary flower. .This tribe, the 
Ugulat(K^ are also curiously distinguished from the 
preceding, or jloscuIo#<e, by the physical character of 
giving out a milky juice on being wounded, which 
juice partakes, more or less, of the nature of opium, 
a drug which we derive from a very di&rent lamity 
of plants.] 

V m the second order, termed Superflua, as you 
will perceive in the Daisy, Aster, and African Mary- 
gold, the florets of the centre or disc of the flower 
are all perfect, while the flat florets, which form the 
ray, are merely pistiUiferous, and without stamens ; 
but in this order, to distinguish it from JVecessaria, all 
the florets perfect seed. Most of the radiate, or 
bordered compound flowers with which you will meet, 
belong to dus common order. - 

' In the third order, called Frustranea, of which 
you will find an example in the Sunflower and the 
Rudbeckia, the disc, as in the preceding order, 
affi)rds pei^ect flowers, but the rays; excepdng an 
imperfect rudiment of seed, are reduced to mere 
petals, and have no style.) 

^The fourth order, Necessaria, (of which there are 
but few examples in nature, and none which you can 
more .readily examine than die common single Mary- 
gQld,])/6resents a disc of florets . apparendy perfect, 
but notvflo in reality, as they are not succeeded by 
seed, the rays only adOEbrding ibis prerequisite of fu- 
ture exist^ee^ xhe five native genera, Silphium^ 

-^4 
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Polymniaj Parthenkmj Chn/BOganum, and 

are nearly all that ^appertain to this curious order in 

the United States. ' 

Iq the J^h order, Segregata, wbich is essentiaDy 
c»ly a modification of the first, there is, besides the 
general calyx or involucrum of the whole family, par- 
tial or included calyces, each containing <»ie or more 
florets, which in Echinops and Elephantopus are 
perfect, as m ^c^ualis, and tubular, as in the section 
floacuJosa. .iThis order approaches in some degree 
the aggregate flowers, such as the Teasel and S<^i- 
ous, but is at once distinguished as Syngenesious, by 
the characteristic union of the anthers/ 

The sixth order, now very proper^ abolished, was 
termed Monogamia, because it contained plants with 
simple^ instead of compound or polygatnous flowers; but 
the plants referred to it were completely at variance 
with all the rest of the class ; such were the Violet 
and Balsam, in which, indeed, no proper union of the 
anthers takes place. 

In the three following classes, Gtnandria, Mo- 
NosciA, and Dkecia, the orders are founded upon the 
number and disposition of the stamens, and bear the 
same names as the foregoing classes, as Gvnandbia. 
MoNANDRiA ; and so on. 

The class Polygamia, now gene^lly laid aside, 
was divided iiito three orders^ viz. Moncecia, when 
perfect and imperfect flowers existed on the same 
plant (as may be seen in some Maples) ; Dicegia (as 
in the Ash), when perfect flowers are found on one 
plant, and imperfect ones on a second individual of 
the same species x and Trigbcia, when perfect flow- 
ers exist on one plant, staminiferous ones on a second, 
and pistilliferous flowers on a third individual of the 
same species ; of which singular and very uncommon 
disposition, the common Fig is given as an example ; 
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but, at this time, the three orders of this perplexing 
class are nK»re readily found, and better arranged in 
the two preceding classes. 

The last class of Linnaeus, or more properly grand 
division pf the vegetable kingdom, is called Crypto- 
GAHiA, \ from its invisible flowers and obscure fruit. 
Neither stamens nor pistils, as in the other classes, 
are here found.; The natural divisions alone, then, 
serve as ordinal distinctions, and four of these orders 
are commonly adopted:; viz* 1st. The Filices, or 
Ferns, by much the lareest plants of the class, 
some of them in tropical chmates attaining the stature 
of treesJ i2d. Musci, the Mosses, having the fruit 
of a very curious and complicated structure. 3d. 
Al6£, or Seaweeds, whose seeds or Spora are im- 
mersed or hidden within some part more or less con- 
spicuous of the substance of the plant. 4th. Fungi, 
or Funguses ; such are the Mushroom and Puff-ball, 
the impalpable dust of which last plant, specifically 
light as sdr, consists of innumerable quantities of 
germs, capable, like seeds, of regenerating individuals, 
and that to almost any extent, if external circum- 
stances were equally favorable. Indeed the lightness 
and minuteness of the seeds or spora of this class of 
plants may readily account for their occasional ap- 
pearance in places and situations where they are 
so little expected, thai many. among them have 
been brought forward as common examples of the 
existence of spontaneous vegetation. The indestruc- 
tibility of many plants of this class is, also, nearly as 
remarkable as the minuteness and prolificacy of their 
spora. Many of the same Lichens and Seaweeds 
are fimnd in all situations, and in all climates, tropical, 
as well as frigid ; and we have no reason, consequent- 
ly, to believe that their means of increase and propa- 
gation are less elusive or extensive. 
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Liniveus, at one period, formed of the pabiis, 
which he had not then well exaimoed, a twen^-fifth 
class. Among the vegetable gnomes which his fancy 
had created, they were the ^' Princes of India," bear- 
ing their fructi&cation on a 9pad%x (or peculiar re- 
eeptable) within a yathe ; remarkable for their pro- 
digious height and mwing summit, having an unvaried, 
undivided, perennial trunk, crowned by a sempem* 
rent tuft of leaves, and rich in abundance <A large, 
(and sometimes) fine fruit. 






A TABULAR VIEW 
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CLASSES OF THE SYSTEM OF LINIfiBUS. 



I. PiLdrooAMOus Plants, or with conspicuoiTs Flowxrs. 

Classes dependent on Ihe number of stamens only. 

I. MoirAifDRiA. One stamen. 

II. DiANDRiA. Two stamens. 

III. Triaitdria. Three stamens. 

IV. Tetrakdria Four equal stamens. 
V. PxiiTANSRiA. Five stemens. 

VI. Hrzaitdria. Six equal stamens. 

VII. Hbptaitdria. Seven stamens. 

VIII. OcTANDRiA. Eight stamens. 

f IX. EinnBAVDRiA. Nine stamens. 

X. DscAiTDRiA. Ten stamens. 

Stamens many^ indefinite in number, and in which the sUuoHon 

is essential. 

XI. IcosAiroRiA. 15 or more stamens on the calyx. 
XII. PoLTAifDRiA. 15 or more stamens on the receptacle. 

Stamens definite, but oi unequal length. 

XIII. DiDTNAMiA. 4 stamens ; 2 longer. Corolla irregular. 

XIV. Tbtrabtnamia. 6 stamens; 4 longer. Corolla era- 

ciforra. 

Stamens with ^e filaments united. 

XV. MoNADSLPHiA. Filaments united in one bundle. 
XVI. DiADXLPHiA. Filaments in two bodies. Corolla 

papilionaceous. 

Stamens with the anthers united. 

XVn. STifOKirssiA. Flowers compound. 

Stamens attached to the pistillum. 

XVIII. Gthakdria. Stamens generally one or two. 

Flowers of two kinds, on the same or on different plants. 

XIX. MoifoxGiA. Two kinds of flowers on the same plant. 
XX. DicBCiA. Two kinds offlowers on 2 different plants. 

II. CrtPTOOAMOUS PLAlfTS, OR WITH HTCOKSPICUOUS OR HS* 

TXROMORPHOUS FlOWXRS. 

XXI. Crtptooamia. No proper flowers ; and spoia for 

seed. 

N. B. The classes omitted have been discussed in a preceding 
chapter, and the above table is consequently the modified view of 
the author. The orden are explained in ttie ninth chapter. 

4* "^ 
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CHAPTER X. 

ON THE CLASS MONANDRIA. 

We come now to the determiDation of individual 
plants, which from classes and orders, descend to 
genera or kinds, and individuals or species ; species 
are likewise subject to variations more or less con- 
stant, as we see m our fruit trees ; for instance, in th^ 
Apple, of which, all die kinds we cultivate are mere 
varieties of one original species, called hj botanists 
iPyrui Mcdusj the latter word indicating the name of 
^tbe species, the former, or Pyrus, the genus or kind, 
and which also includes other species, as the Pyrv$ 
communis^ or Pear, the Pyrus caranariaf or sw^t* 
scented Crab of America, &c. This common generic 
character is applied to all such groups of plants, aSi 
agreeing generally among themselves, present a simi- 
lariQr, not only in the class and order, or stamens and 
styles, but in the more intimate connexion of resem- 
blance in the flower, and its succeeding fruit ; so that 
while classes and orders are often merely artificial 
assemblages of plants, a genus always rests satisfied 
with bringing together such subordinate groups only 
as are clearly natural ; or, while they agree in the 
structure of flower and fruit, only difler, specifically, 
in the minor consideration of the forms of leaves, 
petals, appendages, or slight modifications of parts. 
It cannot be denied, that, however anxious the syste- 
matic botanist may be to draw nice distinctions among 
kindred genera and species, yet, when he proves so 
fortunate as to become acquainted with a perfect 
group of natural or resembling genera, and approxi- 
roafing species, he cannot often help but observe 
such an interlinking, and gradual passcKge of one modi- 
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ficatioQ of form into another, as to lead to the belief, 
that such divisions as eenera and species, though 
generally convenient and lucid in arrangement, are 
often not really in the origbal plan of nature, which 
ever delights in slender shadows of distinction, and 
while uniting, yet contrives to vary, with an infinite 
diversity, the tribes of her numerous kingdom. 

As instruction in Botany, like all otlier branches of 
Natural History, is only attainable by the actual ob- 
servation of its individual subjects, and the structure 
of their parts, we shall now proceed, as before, to 
illustrate the classes by endeavoring to bring before 
you a few specimens of each ; after which, the 
whole vegetable kingdom, and its numerous individuals 
(now known to include more than forty-four thousand 
species)^ will be accessible to you at will, though never 
without labor and patience, particularly where the 
species of a genus are numerous. This difficulty, 
however, is often much lessened by the different 
croups or sections into which such genera are divided 
nrom some obvious trait of distinction, conmion to such 
partial assemblage of species. 

The class Monandria contains very few plants, and 
those principally indigenous to tropical climates, most 
of them forming part of Linnaeus's natural order 
SciTAMiNE£, so Called, in reference to the spicy and 
aromatic odor and flavor with which they are so 
remarkably endowed ; such, for example, are the 
Ginger, Cardamom, Costus, Turmerick, Galangale, 
and Arrow-root. 

The Canna, however, which, with the Thalia and 
Arrow-root, are the only plants of this interesting and 
magnificent family, found native within the limits of 
the United States, is destitute of the prevailing racy 
flavor and odor of this tribe. They all agree in gen- 
eral aspect, and resemble so many luxuriant reeds 
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or grasses, with leaves of an unusual breadth. The 
flowers are commonly collected into clusters or spikes, 
which gradually expand, and produce flowers of un- 
usual brilliance, fragrance, or curiosity of structure. 
Indeed, in the flowers of the genus Canna (or Indian 
shot), so much augmented by accessions from India, 
the specific, as well as generic, or family trait, resides 
mostty in the variations of structure observable in the 
flower. In all, the calyx, which is superior, or seated 
upon the fruit, conasts of three leaves, the corolla of 
six parts, as among the Lilies, five of them erect, 
and the sixth reflected backwards ; the seed-vessel is 
also a capsule of three cells, each cell containing 
several very hard, and rather large seeds, like Duck- 
shot, and from hence it has received the conmion 
name already given»> From such a structure, we 
should hardly be led to expect the presence of only 
a single stamen; it is also very curiously and un- 
usually attached to the side of a petal, which answers 
die purpose of a filament* The style itself, likewise 
a p^l, is ^itangled or attached to the petaloid fila- 
ment. 

With the curious aquatic plant Bippurisj also of 
this class, possessing scarcely any thing more of flow- 
er than a style, anther, and single seed in the bosom 
of a set of small verticillate or stellated leaves, I will 
not detain you, as it is too uncommon here for a 
familiar example ; and even the preceding, except 
in the southern extremity of the Union, ar^ only to 
be sought for in the garden or green-house. 
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CHAPTER XI. 

OF THE CI.ASS DIANDRIA. 

In studyme the plants of this and some odier 
classes, great lacQity will be derived fix>m attending 
to the divisions under which the genera are arranged 
in all the systematic books. 

In this class, though not numerous, we shall not 
find so great a difficult in obtaininr specimens for 
examination as in the preceding. There are few 
gardens which do not contain the IMac and Privet. 
They are both provided with an inferior, tubular 
corolla; with a quadrifid or four-cleft border; but 
diey are distinguLuied from each other, as genera, by 
the diderence of their fruit ; that of the Privet (L»- 

Sstrwn) being a berry with four seeds ; that of the 
lac {oyringa)^ a fiat and dry capsule of two cells, 
with many seeds. The species of Lilac may be 
known apart by the leaves, as, in the common LOac, 
where they are heart-shaped ^ and in the Persian 
{Syringa pertica), where they kre narrow and lance- 
olate or lance-shaped ; of this last, there is also a 
variety with the leaves pinnatifid or cleft on either 
side into parallel segments, after the manner of the 
divisions of a feather^ / That it is only a variety is 
proved, by its seeds producing plants of the ordinary 
kind, as also takes place in the Parsley-leaved Elder, 
a mere variety of the common species. 

In wastes, by road-sides, wnere there is a litde 
moisture, in ditches, and in neglected gardens, you 
will find early in the spring, and late in autu^, a 
set of very hurable plants, mostly introduced by acci- 
dent firom Europe, iorming another common genus of 
plants belonging to this class, called in Europe, Speed- 
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well, by Botanists, T^erwiiea.; In these, the corolla, 
which is extremely fugaceous in warm weather, is 
flat or wheel-shaped, and monopetalous, commonly 
white, or bluish, and delicately veined with blue, di* 
Tided into four segments, and the lowest always nar- 
rower than the rest ; to this succeeds a two-celled, 
inversely heart-shaped, or obcordate, flat capsule, 
containing several seeds. . In this genus, as in most 
others, it is impossible almost to omit observing a 
symmetry of pans by two and four. 
> In the Ctrcmoj called in Europe, Enchanters' 
Nightshade (which you will now and then find in 
our shady woods, which are not too much pastured 
and exposed), the number two prevails throughout. 
The calyx is superior and two-leaved ; the corolla of 
two petals; and the pericarp consists of two litde 
burs or capsules which do not spontaneously open^ 
and each of them contains two seeds. 

In this, as an artificial system of classification, the 
mere number and disposition of the stamens are often 
in danger of/ severing apart groups of plants, which 
are otherwise natural.^ ^s such, Salvia^ or the genus 
of Sage, though really belonging to the LABiATiE, 
lipped, or ringent flowers, already examined, and 
which mosdy constitute the first order of the class 
DfDTNAMiA, is placed here for no other reason, than 
its possessing two, in place of four unequal sta- 
mens; yet in this genus, characterized entirely by 
the peculiarity of its stamens, they make no very 
distant approach to the Didynamous character.) 
^he filaments of the stamina are, in fact, double, 
or jomted, for one is articulated across the summit of 
the other, like a hammer upon its handle, and only 
one extremity of the transverse filament produces a 
perfect anther, though there is often an abortive or 
imperfect rudiment of another at the other extremity.; 
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You wiU observe tbe same general structure of flowei 
in the Manarda (sometifnes called Mountain Balm), 
but none of this peculiarity in the structure of tbt 
stamens ; the corolla, also, is very kmg and narrow, so 
that the upper lip appears to embrace the filaments of 
the stamina ; the calyx is regular, and the fruit, as i& 
Sage, and all the Labi4Tjb, fi>ur naked seeds in ^ 
bottom of the calyx, though not often aU matured. 

The leaves, bractes, and divisions of the calyi 
distinguish the species of Salvia {vom each odier. 
;The common officinal Sage of our gardens has hoary 
wrinkled leaves of an obk>ng-oval form, and crenulate 
on the margin ; while in Pennsylvania, New York, and 
to the south, you will frequendy meet, in meadows, 
with a species of Sage (S. lyrata) having transverse^ 
divided or lyrate leaves, without wrinkles, and almost 
witijout odor;^) 



CHAPTER Xn. 

THE THIRD CLASS. ^ 

Cfihe Cbrasses. 

Undeh this botanical title, or Gramineje, are also 
included all the grain we cultivate, in common, as 
well as Grass, Reeds, and the Sugar-can^ fThis tribe, 
almost without exception, have three stamens, and 
two styles, though but a single^ seed in a busk^ No 
person, who has ever seen a field of Maize (here 
called Com), at the time when it begins to show a 
promise of the grain, need be at a loss, on examining 
the top or panicle of this plant, for the obvious exist- 
ence of stamens, and every three of them will be 
found separately included within a small husk of two 
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leaves ; this is called ^e glume, as well as the second 
eavehipef consisting also of two leaves, but m the 
situatioo^of the calyx, as the other is in that of the co- 
tx^IIa) nThere is a circumstance in the Maize, how- 
ever, wnich is almost peculiar in this family ; it belongs 
to the class Mon<ecia ; the upper being barren sta- 
miniferous flowers, without styles ; the lower aggre- 
gated together in a covered spike, are alcme fertile and 
sfyliferoilsym the genus Zea^ likewise, the styles are 
undiyidedf and only one to each grain, but the whole 
cluster contained in the ear, which is so remarkably 
long as to be called silk^ are exserted or come out to 
the light from all parts of the spike to receive the ne- 
cessary influence of the aura ol the pollen or fertilizing 
powder^ iThis pollen may be observed to faU, at times, 
ahnost4n a shower from the staminiferous panicle, and 
cooasts of spherical grains, nearly as large as the 
eggs of a moth, whichnecessarily gravitate towards 
the lower part of the plant) But how minute the sub- 
stance necessary to stimulate to life the preexisting 
germ must be, in this, and perhaps all plants, is suffi- 
ciently obvious in the Maize, of whose grain diere are 
several varieties in size, consistence, and color ; for, if 
only a single plant of a deep coloured variety be suf- 
fered to grow in a field with the white or yellow kind, 
an extensive circle of plants which grew in its vicinity 
apparendjr unaltered, will, from their seed, often pro- 
duce individuals bearing deep colored (say red or 
purple) ears, or grains of some diflTerent variety mixed 
with die ordinary kind, by which the previous parent^ 
d^gh growing at a distance, had been influenced. 
(Nor does the structure of the long and silk-like style 
present the posnbilitv of an intemal passage to the 
germ of any ttung large and gross enough to come 
under the cognizance ^f vision, even aided with the 
most powerful miiniifiers.) We perc^ve then here, in 
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this instance, and perhaps generaUy, no necesdty for 
the aid of insects to assist the fertilization of the Jlfo- 
noedous or JDioecaus plants. Nature is all sufficient for 
the purposes she intended, and never could have left 
the perpetuation of existence, either wholly or partial- 
ly, even in plants, to the uncertain and accidental aid of 
animals. 

'^he general aspect of the Grasses is so similar, 
and so well understood by all observers, that it is nearlf 
superfluous to enter into any general definition for the 
Tyro. They vary in duration ; those most useful to 
man, such as grains, are only annual, or perish when 
they have matured dieir seed, s6 that perpetual indus- 
try, in providing for their existence, is so much a human 
requisition, that, as far as we yet know. Wheat, Oats, 
and Maize, are extinct as wUd plants, and now owe 
their being entirely to that stage of human society, 
which they so eminently assist to support^ 

But the greatest number of Grassei are perennial, 
or exist for an indefinite period, and Manually die to 
the grouhd. > A few in mild or tropical climates only 
are supplied^th woody or enduring stems ; such are 
some ot the Reeds, the Sugar-cane, the Cane of the 
western and southern parts of the United States, and 
the Bamboo, which becomes so large a tree as to af- 
ford a canoe from half of a cidnij as the* Botanists call 
the stems of all the Grasses; their joints or articula- 
tions are also called nodes, and from this point alone 
they produce their leaves and buds.*! The interior of 
the culm, in the cane, often produces (a" secretion of 
flinty liquor, and the whole epidermis, or outer sur- 
face of Canes and Grasses, is in reality glazed with a 
thin siliceous coating, which in the woody stems rea- 
dihrblunts the edge of a knife) 

The leaves of this tribe are arranged along the 
stem in an alternate order, and attached by means of 
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an embracing sheath to the cylindric or flattened culm, 
they are invariably undivided, long, narrow and ter- 
mbating in a lengthened point. ^The vessels which 
compose the leaf, after the manner of the Lilies, and 
other plants of the great Monocotyhdonous* class of 
the natural method, go off in right lines, and are nev- 
er reticulated or branched. 

The flowers in the Grasses scarcely deserve the 
name; they are always herbaceous or greenish like 
the leaves, from which, even to the philosophic eye, 
they in reality scarcely difier ; for they have no sym- 
metry in the number of parts with the stamens, which 
are three ; the glume being constantly two-valved, or 
leaved, except as in Alapecurus (Foxtail grass), and a 
few others, where the two leaves are naturally ingraft- 
ed together at the sides, and have only two distinct 
points. ([The relation of the glume (both that of the 
calyx anST corolla) to mere leaves, or their sheathes, 
would appear from their alternate order, one being 
always outside or embracing the other which is interi- 
or/ The glume of the calyx even sends out^ real 
leaf in Cripsis and the Spinifeoo pumilus of the Mis- 
sourO The namegZt^fn^, then, given to the calyx and 
corolla of the grasses, will serve at once to distinguish 
this heteroclite class of flowers, (fSere being, in fact. 
Among the Grasses no true calyx or corolla, merely 
two or three sets of sheathes for the purpose of pro- 
tecting the stamen^ This abortion and anomaly of 
parts operating(agamst the symmetry of the flower of 
the grasses goes yet farther, for we find two stigmas to 
the production of one seed, but that seed is of an irre- 
gular form, as you may at once obsei re in a grain of 
Wheat, Oats, or Barley, which presents not a cylm- 

* So called from the peculiar character of their germination ; 
sending up no seed-leaves or Coiyledones, the mass of the seed 
itself, undivided or single, remaining attached to the summit of 
the root of the young plant. 
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der, bat its half; or rather, it is on one side contex, 
and on the opposite hollow or grooveifT) ^or is there 
any thing Uke a pericarp, or vessel for the enclosure 
of the seed in the Grasses, which, destitute of a true 
flower, are likewise without its concomitant pericarp, 
and present the rare example of a perfectty naked 
seed, inclosed only by that substitute which nature has 
provided for the protection of the stamensl) The 
Grasses, in common with the Lilies, also present^nom- 
alies, from the other plants we have exammed, in their 
mode of germinatingo After planting the seed of the 
Radish or Mustard, .you perceive that it, at &-8t, d^ 
velopes two leaves, quite diflbrent m form and sub- 
stance from those whjich succeed ; these two leaves 
are called eotyled&nesyj and the great mass of plants 
which produce them, ar^ by those who study natural 
affinities, hence called Dicotyhdane^ In our tribe, 
die Grasses, a very different arrangement takes place 
^^r the nourishment of the infant plant, which coald 
i|ot, apparently, subsist without some such prepared 
suppm On fdanting a grain of Com, mieat, or 
Barl^, after the protrusion of the germ, and the de- 
velopement of its leaves, which are all alike except ia 
size, and very different from true seed-leaves, the 
vrbole mass of the grain, unaltered in its form, will be 
found atUched, and never transformed into cotyl€- 
dones. (By most of those, however, who study the nat- 
ursJ m^od, this class of plants are called Monocot^ 
hdonia^ ot plants with one seed-k>be, though with 
propriety/they may rather be considered as destitute 
of propeiNseed-lobes altogether, and the germ, mere- 
ly nourished by a reservour of inert matter, saccharine 
in Barley, after undergoing a chemical change, and 
passins by solution into &e vessels of the growing 
plantT We see, then, here, an additional substitution 
tor true cotyledones, not merely for the Grasses, 
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but for the whole monocotyledonous class, so called. 
Qn the Grasses, then, there are no cotyledones ; no true 
leaves as well distinguished from the glume, when fur- 
nished with articulated appendages ; no true corolla or 
calyx; three perfect stamens, in common, though 
sometimes (as in Leerda but a single one) ; no peri- 
carp ; and but a single seed to two stigmas (or styles, 
as diey are commonly imagined, and so classed 
chiefty in Dtgynta)^ 

of G] 



The genera of Grasses (are distributed commonly 
into grand divisions for convenience, as you will find 
in most of the books which treat of the species ; and 
though the false flowers of the Grasses, (for such I 
must consider them) are often minute, their uniformity 
is such, as to leave no room scarcely for ambiguity 
when all the parts are examined ; there are frequent- 
ly two sets of glumes, of two valves each ; the inner, 
inclosing either three st^ens, when in flower, or a 
single seed when in fruit. ) 

(m Timothy or Herd's ^rass (Phkum pratense)^ the 
lodg cylindric spike or head, as it is called, consists of 
very mway nunute flowers ; the outer or calyx glume is 
very peculiar, each valve being flattened and obtuse, 
though terminated by a very short bristle, within 
these two truncated valves is the corolla ^lume con- 
sisting also of two awnless or simple valvei^. .; 

The Alapecurus or Foxiail-grass ^resembles the 
Herd's grass, but flowers earlier, bears a soft, m place 
of a rough spike, and a corolla glume of but one valve, 
bearing an awn on the backy 

In the Pottf or Meadow grass, of which there are 
many species, the flowers are in small heads, ^^called 
spikelets, ;and have a general calyx glume, «MncIuding 
from 3, br 6, to 40 flower-glumesy which are all 
consequently destitute of any thing more than the 
two-valved general calyx, and are without any proper 
5* 
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calyx to each flower ; the flower is compressed so as to 
appear almost keeled, and destitute of awns. Jf, with all 
these appearances, except a roundness and 'rigidity in 
the valves, they should gradually terminate in awns or 
bristles, your plant will be a Festuca {Fescue grau)^ 
in place of a Poa, a genus of Grasses common in high 
European pastures, and not unfrequently ra^ with in 
dry American meadows, and sandy groundli.y 

But if your plant, with the same appearance gener- 
ally, should have the corolla glume blunt and awned 
a very little below the point, it will then be a Bromus 
instead of a Festuca, ^ '' 

The Oat {Jbnend) presents a ^hin membranaceous 
calyx glume including 2 or 3 dbwers, which it ex- 
ceeds in length j| the glume of the corolla is almost of 
a cartilaginous or horny consistence, two-valved, the 
dorsal or larger valve producing below its cleft point a 
conspicuous twisted awn, and, unlike the thin glume 
of the Wheat, it pertinaciously incloses the grain, in 
such a manner, as only to be separable by parching in 
a kiln, which renders it brittle, and assists its separation 
from the meal which this grain aflbrds, and of which 
bread is commonly made in the northern parts of Eu- 
rope. The other species of Avena are only known as 
Grasses, but not as grain j' they are, also, generally 
perennial, and produce a tall crop of herbage, partic- 
ularly the Avena elatior^ which has been cultivated in 
some of the middle states for hay. The most impor- 
tant grass, however, for cultivation in the middle 
states,^^1s certainly the Orchard-grass jDactylis glam- 
era^a), a stout and tall grass, bearing a' panicle (or irre- 
gularly branched flowering culm), terminating in ma- 
ny rough clusters of small, flat, and pointed glumes, all 
in each lobe or cluster inclining one way, and nearly 
all of the same form and consistence. The seed is 
small, and falls out of the glume when ripe, though 
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not very readilvl /'The Icraves have almost uniformlj 
a plaited or wriDkled margin when they first ex- 
pand. ; 

The Reed (Arundo) is distinguished .hy having 
3, 5, or more woolly glumes in a coi^mon, and 
rather long, membranaceous calyx. It has also 
broader leaves than almost any other grass, is nearly 
aquatic, and generally of a gigantic height, in all die 
speciesj 

In Wneat the flowers are collected together into a 
spike of two rows, made up of spikelets or clus- 
ters seated on the indented stem or rachis, each 
calyx containing 3 or 4 flowers, the central ones, 
for want of room to expand, arie rendered infertile, 
the two outer flowers only producing any grain. 
The calyx glume, from the magnitude of the seed, be- 
comes broad and boat-shaped, terminated simply by 
a point, or else by an awn, the larger v.dve of the co- 
rolla also ends in a bristle. Nearly all the Wheat cul- 
tivated is but one species, and now known to produce 
many permanent varieties. 

^ The Darnel, Tare or Xfo/mnt, produces its flowers 
in a spike almost in the manner of Wheat, but the cal3rx 
consists of but a single outer valve, and contains a 
spikelet of many equal flowers like a Fesiuca. The 
common species, here naturalized, is perennial, and 
has beardless flowers ; the annual kind, in Europe, 
though, I believe, seldom in America, overruns fields of 
grain, and where mixed in any considerable propor- 
tion with Wheat, which it resembles, though less in 
tnze, produces a bread which is deleterious, and ap- 
parently intoxicating. 

The delightful and well known vanilla odor of new 
hay is chiefly produced by the presence of the Ver- 
nal-grass, or Anthoxanthum odoratum. The flowers, 
when mature, form a yelk>w chafl^ spike ; the calyx, 
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UuQ Eke that of the oat, includes a flower which, at a 
late period, assumes a browoish tinge, and falls outin- 
closine the seed, each of its valves produces an awn, 
one of them nearly from the base, the other from near 
Ae tip of the valve ; there are also two minute abor- 
tive rudiments of flowers, near the base of the true 
flower glume. This grass is likewise remarkable for 
producing only two, in place of three stamens. 

Nearlv allied to the Grasses are the Carices^ or 
Sedges, but they belong to the class and order Monce- 
ciA Tnandria^ bearing always two kinds of flowerSi 
and those in their structure, as well as that of the seed, 
entirely different from the true Grasses. 

Without possessing any thing specious in their flow- 
ers, no class of plants add so much to the beauty of 
the landscape as the grasses ; their presence marks 
the distinction between desolate sterility, and verdant 
plenty ; a very important part of the food of man, and 
the whole of that of his pnncipal domestic animals de- 
pend upon this important tribe of plants. The indus* 
try of man is requisite to the very existence of the 
grain he employs for food, while that part of this family 
necessary for the food of animals is every where spon- 
taneous, and perennial, and scarcely denied to any 
climate in the world. 
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THE CLASS TBIANDRIA CONTINUED. 

In the artificial classes of Ldnnseus, you are not to 
expect much attention to the natural relations which 
plants bear to each other, and that consequently, the 
mere number and disposition of the stamens, however 
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convenieDt as a general sTstem of arrangement, does 
not often iustify die approximation of the genera so in- 
duded. In the same class then with the Grasses, you 
will meet with other plants of a very dissimilar aspect ; 
such are the natural family of the Iris flRiDEJE), in- 
cluding the Ixia of the Cape of Good Hope, and 
the Oladiolusy common to the same country, and 
also to the south of Europe; our garden Crocus^ 
which affords the Saffron of commerce, likewise takes 
its place here. In these plants there is, however, a 
close relation with the Lihes of the class Hexandria* 
Like them, they are destitute of a true calyx, and 
have a corolla of six parts, all the parts or petals 
nearly alike, except in the Jm, which has three 
larger and difierently colored reflected petals, in many 
q[>ecies furnished with a central tuft of fringe, com- 
taouij compared to a beard ; and three erect, and 
smaller, conniving petals approaching the stigma^ 
which also resembles three other petals ; its stigmata 
or divisions are arched outwards, and under their three 
concavities you find the three stamens, formed as 
usual. The whole of these parts of the flower are 
seated upon the summit of the germ, which eventually, 
as in the Lilies, becomes a triquetrous or three-sided 
capsule, divided into three ceUs, and each cell filled 
with rows of flat, triangular, brownish seeds. The 
leaves of nearly all the genus are eTutform, or sword- 
shaped, and make some approach, in the simplicity of 
their structure, to those of grass ; they appear, indeed, 
to be like sheathing grass-leaves folded up and graft- 
ed together, so that their position is rendered vertical ; 
they are thus also thickened, and have both their 
surfaces nearly similar ; but in the quadrangular leav*^ 
ed Iris (J. tmerosa)^ as in the Gladiolus pterophyU 
lu8 (or winged-leaved Corn-flag), every apparent leaf 
may, in fact, be considered as two leaves ingrafted 
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together by the surface. Unlike most of the famfly^ 
the Persian, and also the vernal Iris (/. vema) of 
Carolina, are possessed of a delicate and fragrant 
odor, though not equally perceptible to all persons. 
They diflfer in the nature of their roots ; in most of 
the species they are progres^ve horizontal tubers, 
but a few, as the Persian, and the LisXiphium, have 
bulbous roots, like TuL'ps. 

About midsummer, in most of our dry and open fields 
and meadows, you will frequendy meet with something 
like an Iris in miniature, with bright blue flowers, and 
leaves so narrow and ensiform, as to give it both the 
appearance and nickname of a grass. This plan^ 
the Sisyrinchium9 presents terminal spathes or sheathes 
of two leaves each, sending out from time to time, 
no inconsiderable number of small flowers, and round- 
ish three-celled capsules. The corolla, unlike the 
BiSf however, consists of six equal spreading divisions, 
each of them terminadng abruptly in a short point, 
like a brisde; the stamens, three in number, are 
only known as so many by the anthers^^the filaments 
being so united, as to render it truly monadelphous, 
but placed here, because of its aflinities to the Iris; 
the stigma is three-cleft, but quite inconspicuous, 
compared with that of the Iris. 

In ditches you wiU not unfrequently meet with a 
humble, unobtrusive plant, hitherto known only to 
botanists, by the name of Proserpinaca. The stems 
are undivided above, only a few inches out of the 
water, with the immersed or drowned leaves finely 
pinnatifid, in divisions slender as hairs, while the 
upper leaves, better nourished, are only divided on 
the margin into serratures, or sharp teeth. In the 
bosom of these upper leaves, about the months of 
July and August, you will perceive small greenish 
flowers, consistbg of a superior three-parted persist- 
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ent (or abiding) calyx ; a total absence of coroUa ; 
three stamens ; and three villous or downy stigmas ; 
to these succeed a hard, almost cartilaginous, three- 
sided capsule of three cells, with three seeds. . This 
plant, though so unostentatious (allied to the Jlfino- 
phyllum or Water-milfoil), cannot help, still, to amuse 
the rational botanist intent upon searching out the 
harmonies and symmetry of vegetable nature. The 
number three, or six, so extremely uncommon among 
the great IMcotyhdonous kingdom of plants, prevails 
here throughout every part of the flower ; and yet, 
theory would prescribe, both from its germinal char- 
acter, and affinity with Minophyllum^ a number four 
in place of three, and it is not very uncommon to 
meet with single flowers in which the quadruple form 
does, in reality, prevail. 



CHAPTER XIV. 

OF THE CLASS TETRANDRIA. 

Among the curious natural assemblages of plants, 
included either wholly or partially in this artifical 
class of four stamens, I will first introduce to your 
notice the Teasel {Dipsacus of Linnaeus), constituting 
the type of comparison for the natural I'amDy of the 
DiPSACEiB, or aggregate flowers, which, with the ex- 
ception of disunited anthers, and commonly only four 
in number, might readily be mistaken for examples 
of truly compound or oyngenesious flowers. The 
FuQer's Teasel {Dipsacus fful<mum)j is a plant exten- 
sively cultivated for the purpose of dressing woollen 
cloth, and inducing upon it a short and fini3hing knap. 
Almost an the plants of the genus are large, rough 
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with apinj tubercles, and possess leaves ivfaicfa gen* 
eralijr grow together at their base, wad so become 
perfoliate, or with the stem passing, as it were, throu^ 
the centre of the united leaf. The flowers are pro- 
duced in dense cylindric heads, have an involuenim or 
common calyx of omny slender and almost bristly leaves, 
and also a proper, superior, or crowning calyx, of a 
single, funnel-formed piece ; the corolla (usually pale 
pink) is superior, ana tubular, spreading out above 
mto a four-cleft border ; a sbgle seed, as in the syn* 
genesious plants, is produced at the base of the co- 
rolla ; and the common conic receptacle is provided 
with narrow, bristly leaves, which are straight m tbe 
wild Teasel (Dipsacus sUvestris)^ but hooked in the 
cultivated species {Dipsacus fauonum\ and it is for 
this litde accident of difference in the termination of 
these minute receptacular leaves, that the plant is 
generally cultivated ; their curved points, arranged in 
rows, answering inimitably the purpose of a most 
delicate card for fine woolen cloth. 

The Scabious of the gardens, of which die brown- 
flowered species {Scabiosa airopurpurm) is the most 
common, diflfers from the Teasel, in possessing a 
double calyx to each floret, one above, and the other 
below the seed. 

To this artificial class, though to a very different 
natural order, bekings the common Button-bush, or 
Cephalantku^Sj so common in swamps, and along the 
* margins of ponds. It is a shrub, bearing, in July 
and August, a profusion of perfectly globular heads 
of flowers, each head made up of numerous florets, 
without any general cal3rx or involucrum, though fur- 
nished with minute four-cleft calyces to each floret ; 
tbe corolla is tubular and slender, with a four-cleft 
border ; the style is exerted or stretched out greatly 
beyond the corolla, and the stigma globular ; fo the 
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floret succeeds a somewhat woody, 2-cened, 2* 
seeded capsule, which divides commonly into two 
parts, so as to appear a kind of double pericarp ; the 
receptacle, or common globular point of attachment 
for the florets, is somewhat hairy. There is only one 
species of the genus known, and exclusively indigen- 
ous to the United States and Canada ; it bears en- 
tire leaves by 2's and 3's, or opposite and temate, 
at each joint of the stem. In the southern states 
there is a variety, with the leaves and branchlets 
pubescent. 

I know no conimon, prevalent name for our beautiful 
Haustonia ccemdeay which bears low tufts of delicate 

Eale blue cross-shaped flowers, adorning every mossy 
ank or shorn meadow, and presenting themselves in 
all directions, like the eyes of Argus ; seeming almost 
as handfulls of pale scattered flowers of the Lilac, 
which had come too early to maturity. Each little 
plant, when examined apart, presents a few forked 
branches of an mch or two in length, and with but a 
few ovate or egg-shaped leaves, principally clustered 
round the root. The flower consists of a small 4- 
cleft calyx ; a somewhat funnel*formed, long-tubed 
corolla, with an elegant 4-lobed border; to this 
succeeds a half-superior, 2-celled, 2-valved, many- 
seeded capsule, which opens transversely or across. 

The beautiful little evergreen, box-leaved Mitchdla^ 
or Partridge berr}'^, of our shady woods, is also de- 
serving of particular attention ; its branches trail along 
the ground, and form a small, deep green, shining 
mat, enlivened, about June and July, with pairs of 
white, 4-cleft, monopetalous flowers, singularly vil- 
lous or downy on the upper or inner surface ; but 
the most remarkable character of the genus, of which 
there is but a single species, is, that by the ingraft- 
ment and coalescence bi the two germs of each pair 

6 



63 CLASS Tsnummu. 

of flcmcfs, only a angle scariet beny is produced, 
hot contahung four seras. 

Hie Comm (Cornd or Dogwood), widi ^riueb 
die United States abound in species, are smaB trees 
or shrubs bearing flat dusters or cymes of flowm 
resembfing those of die Elder, and commonly white. 
In the I>og-wood (CoriMt /brMbr), these small flow- 
ers are aggregated into mit heads, like compound 
flowers, surrounded by an involucnmi of four ieares, 
winch graduaDr grow out, and become of a white 
color, adding, from the latter end of Maj to June, 
one of the greatest and most characteristic T^etable 
features to our Temal landscape. Examined a litde 
more closely, the mmute flowers of the head coasiA 
each of a 4-toothed calyx ; and 4 narrow, spread- 
ing, pointed petals ; to these succeeds a red drupe, 
or succulent stone-fruit, inclo^g a nut of 2 ceBs. 
Almost exactly shnilar to the arborescent Dog-wood, 
is the humble Canadian species (Camus eanadeniis), 
which runs at die root, and sends up at near intervals, 
smaU herbaceous stems four or five inches high, ter- 
minaune in a tuft of ovate leaves, and a single cluster 
or head of flowers. This is one of our nortben 
species found amidst bushes, in shady woods, and 
scarcety difiers from a similar species, the Comnu 
auedca^ of northern Europe. 

One of our earliest flowering plants of this class, 
belonging to the famity of the Arumi is the Skunk- 
cabbage {Symplocarpus fiztidm\ a foetid plant, whicb 
^ou will often find in flower on the margins of swamps, 
m the months of February and March, if sufficientty 
uncovered by the snow. These flowers, in rouod 
naked heads, are defended by a kind of cowl or eg^- 
shaped spathe of the most fantastic and marbled color, 
in which brown and green predominate. The flow- 
ers of the head, each consist pretty obviously of a 
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cBiyx of 4 leaves, which persists to the ripening of 
the fruit, and even continues, after the perrod of inr 
fkurescence, still to increase with the enlarging spadix. 
There are no petals, and each pyramidal sQde is 
succeeded at its base by a smgle seed, large as a pea, 
not forming a berry, as in the Arum trtphyllum, or 
Indian Turnip, but immersed in the spongy mass of 
the common receptacle. 

To the second order, or Digtnia, of this class, 
belongs the curious, common shrub, called Witch- 
hazel in this country, ifbm its resemblance to the 
Hazel, the HamamdiSj of Botanists. Its time of 
flowering, October to Novembec, when almost, every 
fbweac else, but the lingering Alters, are faded and 
gone, is, for a shrub, sufficiendy singular; when this 
takes [Aace, the leaves of the plant are daily falling, 
and on a few but naked branches are its pale yellow, 
fringe-like, clustwed blossoms developed. The flow- 
ers grow commonly by threes, with a little invdu^ 
crum of three bractes at their base ; the calyx is 
4-cleft; the petals, at fiarst rolled up like a piece of 
tape, are unusually long and narrow; to these, in the 
course of the following season, succeed a kind of 
leathery, 2-homed, 3-^elled nuts, at length, cleft 
at the top, with one elastically coated black seed in 
each cell. 

The Pond-weeds {Potamogeton) bdong to the 
fourth order, Tetragtnia, as well as the fourth 
class, and, indeed, have every thing by fours ; a 4- 
leaved caJyx ; no corolla ; to ^ach flower succeeds 
4 one-seeded nuts. Hiese plants have commonly 
floating or immersed leaves of an olivaceous green, 
and thin texture ; when immersed, the flowers them- 
selves are of the same dingy green and inconspicuous 
hue as the leaves. Nearly allied to this genus is 
the Rvppia maritima^ found on filippst every sea-coast 
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ia the world, ^wing in great quantities together, and 
its nanow, thin, and immersed leaves affording food 
for flocks of sea-birds. In this plant there is neither 
caljrz nor corolla, but each set of anthers and styles is 
succeeded by Soar pedicellated seeds. 



CHAPTER XV. 

THE CLASS P£NTANDRIA. 

More than one fourth of the vegetable kingdom 
produce flowers with five stamens, either free, or 
combined together, as in Syngenesia. But the pres* 
ent class professes to include, alone, such plants as 
have 5 separate stamens ; and this symmetry of the 
number 5, which obtains even in the fewest order of 
the animal kingdom, among the zoophytes, such as 
the star*fish, and sea-egg, prevails equally through 
every other subordinate part of the flower, except the 
style, and some of the fruits. The calyx and corolla 
will be found almost universally quinquifid, and the 
fruit, not unfrequently, 5-celled, 5-valved, or 6-part- 
ed, though by a kind of constant and hereditary 
abortion, or abridgment, this number in the parts of 
the fruit is often reduced to an apparent unit. In the 
case of all fruits, however it may be with the other 
parts of the flower, there are strong reasons, as will 
appear more apparent in the sequel of our examina- 
tions, to believe, tiiat when consisting of more than 
one cell or one valve, their number is only augmented 
by portions, more or less distinct, of several ingrafted 
or coalescing single-celled, and single-valved pericarps. 
Spontaneous and hereditary ingraitment by approach, 
and obliteration and abortion of parts for want of equal 
room and nourishment, are die obvious causes of mq^t 
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of those aberrations from synunetiy which niigbt be 
presupposed to exist in union with the other devel- 
oped parts of die flower« Of this rule, as operat- 
mg on the number of pericarps, we have no bad 
example in the AspEBiFOiiUc or Rough-leaved plants, 
of which we shall immediately treat, for here we have, 
in fact, fisr firuit, 4 one-seeded, naked, and distinct 
pericarps succeeding to each flower ; and on the con- 
fines oi this order, in Phacdia, a coalescence of these 
pericarps so as to form but a smgle 4-celled, 4-seed«- 
ed capsule. The consistence of the pericarp and 
its integuments produce di^rences which, viewed 
apart, seem mcwe important than they redly are ; for 
example, the b<»y btegument of the fruit of the Aspeb* 
iFoiaJB entitles its pericarp to the' name of a nut ; . and 
such mteguments are, as may be supposed from their 
hardness and unyielding texture, extremely prone to 
promote the abortion of every thing imprisoned within 
their wa&s. On the contrary, the pericarp in the 
Gooseberry and Currant, becoming fiuled with a soft 
and yielding pulp, constitutes a berry, and is a con* 
sistence of the pericarp extremely favorable to the 
production and perfection of the inclosed seeds. Dry 
capsules or cases, if not of too hard a texture, also 
yield to the growing seeds, and are very fertile. The 
Apple, distinct as it appears as a firuit, difiers only 
from an ordinary capsule, in the accumulation of cel«> 
lular juicy matter within the integuments of the lower 
part of me calyx. The berry of the Strawberry is 
only produced by the succulent enlargement of the 
receptacle ; and, m this respect alone, differs from the 
genus PoientiUa, which has dry seeds seated on a 
juiceless receptacle. But it is unnecessary to multi^ 
ply examples of these curious, but litde i'uportant, 
changes which prevail in the vej^etable kingdom, and 

6* 
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mask to cmlio&ry obsenrers the real affinities and true 
relatioDS which plants bear to each other. 

In the present artificial and enormous class, the 
importance of classifying plants by thehr natural char- 
acters, rather than by the unimportant coincidence in 
their number of stamens, becomes quite obvious ; and 
we shall, accordingly, select a few examples of natur- 
al groups in the first order of Pentandria. At the 
commencement of the class you will find the group 
long known by the name of Asperifoli^, or Rouglf- 
leaved plants, a character obvious enough in most of 
the tribe ; but they will be more c^tainly known by 
the character they have, in common with the Labiate 
plants, of producing 4 naked seeds, or rather, bony, 
single-seeded pericarps in the bottom of the calyx. 
They have likewise a monopetalous corolla of five 
equal divisions ; except in Ecnium, where there is an 
evident ringency, approaching by a shade, to the La- 
biate character. In some genera the corolla has its 
orifice closed or hidden by five projections or inden- 
tions which cover the stamens. The plants themselves 
have rough and undivided leaves, set m alternate order 
along the stem, the summit of which presents spikes 
or racemes of flowers, before developement coiled 
inward, but, in time, lengthening out, and becoming 
straight and forked flower-branches. 
/ To tills tribe, though the common American species 
presents a remarkable exception in the perfect smooth- 
ness of its leaves, belongs Uie Lungwort, or Pvlmuma- 
ria. The Virginian species {Ptdmanaria mrginica)f 
occurs pretty commonly in the shady woods of Penn- 
sylvania, and most other of the southern and western 
states ; its flowers, which appear in May, look like so 
many small, bright blue, pendulous funnels, internally 
open at the orifice, after the manner of the genus, 
each springmg out of a prismatic, pentagonal, 5- 
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toothed cal}rx ; the seeds, also, unlike Anehusa^ are 
imperforate or without hollows at the base, aod are 
smooth on the surface. 

The Hchium^ or Viper Vbugloss, so called in aUusion 
to the style, which looks like the forked tongue of a 
snake, is here better known, at least, in Virginia and 
Pennsylvania, by the name of Blueweed, as when in 
flower, which is almost throughout the summer, its 
blue and abundant blossoms form a striking feature to 
eveiT observer. In this genus the calyx will be found 
divided into 5 narrow segments ; and the corolla 
almost entirely open, and naked of scales, somewhat 
resembles a bell with an unequally 5-lobed border, 
of which the lower segment is acute and reflected. 
The stamens and style are conspicuously exerted or 
stretched out, and thej stigma forked ; the seeds pre- 
sent^a tubercular surface, and are imperfora^. 

In Myosotisy Mouse-ear, or Scorpion-grass, the 
latter name from its ancient reputed virtues, and which 
you will find common by the margins of springs, the 
corolla has the form of a salver, with the border divid- 
ed into 5 very obtuse shallow lobes, with its sta- 
mens entirely hidden by 5 projecting bodies which 
close up the opening of the tube of the corolla ; the 
seeds are naked, and, as in all the rest of the preced- 
ing genera, fixed merely to the bottom of the calyx, 
an arrangement which you will find very diflferent in the 

Cynos^loasum^ HoundVtongue, and Rochelia, both, 
till very lately, species of one genus, differing chiefly 
in their seeds, which are even, and flattened down into 
hpUows in the Hound's-tongue ; but prickly or very 
rough, and simply flattened, in Rochelia ; but in both, 
the seeds are fixed to a distinct central column or 
receptacle ; the corolla in each is closed, as in Myo- 
sotisj by 5 obtuse projections, short and funnel-form 
also in Cynoglossumj but salver-fomied in Rachdia. 
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Die oommoQ species, R. vir^nia$ui (formei^ Cy- 
m9gUuum)i is a common^ unsightly weed, with very 
small white flowers ; oblong-lancedate and acaminala 
leaves, scabrous on the upper surface ; the flower- 
branches spreading ; and the pericarps so densety cov- 
ered with hooked prickles as too readily to adhere to 
the fleeces of sheep, and become inextricable when 
attached. 

Our next natural group shall be the Lysimachij:, 
the genus ZiytimacUa, or Loose-strife, being the type 
of comparison, and a genus of which you will hardly 
fail to meet with some species or other, however lim- 
ited may be your excursions. The character of the 
genus is to have a 5-cleft calyx, a rotate, or wheel- 
shaped corolla, inclining, in some species, to be cam- 
panulate, with a 5-cleft, sharp pointed border ; and a 
capsule of 1 cell, with an opening, according to the 
species, by 5 or 10 valves. In some species the 
stamens have their filaments of unequal length, and 
below united into a short tube, so as to appear mona- 
delphous ; in others, as the £#• cUicUa^ the stamens 
are equal, disunited, and furnished with the imperfect 
rudiments of five c^er filaments, in the form of so 
many intermediate dentures ; and, in fact, in the L. 
thyrsiflora of America, the corolla itself is often 
6 to 7 parted, with 6 or 7 perfect stamens, thus 
making a still nearer approach to the symmetri- 
cal number 10, indicated in the structure of some of 
the other species. The most common species, in low 
grounds, is the L. cUiata^ known by its oppositely situ- 
ated, long petiolated leaves, of a form betwixt cordate 
and ovate, with an acuminated point, and particularly 
by the row of long hairs, resembling the cuium or eye 
lash, arranged on either side the petiole. The flowers 
come out by pairs, and nod or turn downwards* 

In the same family of die Ltsim achijs you will 
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find 'a rather common, and very humble, but beauti- 
ful garden-weed, the Pimpernel, Red-Chickweed, or 
Poor-man's Weather-glass {Anagcdlia arvensis)^ it 
scarcely differs from the preceding genus in any thing 
but the dehiscence of the capsule, which is globose, 
one-celled, and many-seeded ; and instead of longi- 
tudinal valves, opens transversely all round into 2 
pretty equal cups or hemispheres ; the common kind 
IS a low annual plant, trailing or procumbent on the 
ground, with opposite, sitting, ovate leaves ; and axillary, 
solitary, or singly disposed flowers, of a pretty scarlet 
color, never open but in the sunshine of a fine day, 
and closing at the approach of storm and darkness* 
There is another kind, occasionally cukivated, with 
flowers of as bright a blue as the others are scarlet. 

Another well known family of this class is the 
CoNVOLVULijof which the Bindweed, or Convolimlusy 
is the principal genus. They derive their name from 
their slender twining stems, and are among the more 
common plants which we cultivate, as well as wild in 
our bushy and rich woods. They are known, at once, 
by the large, somewhat bell-shaped, and plaited corol- 
la, which before and after opening resembles a twisted 
cone ; the border is aknost equal, though a division 
into 5 superficial lobes is not unapparent, and m- 
deed, quite obvious in the Cypress-vine, or ^uamoditj 
of the following, and once united genus IpovMBa. 
The calyx is 5-parted, and either naked at the base, 
or subtended by 2 bractes, which last character, 
with some others not sufficiently apparent, have led 
some botanists still further to divide the old genus 
of dmvolvfdus. There are 2 stigmas, but only 1 
m IponuBa; a capsule of 2 or 3 cells, with th^ 
isame number of valves, and each cell containing 1 
or^ 2 seeds. Their flowers only open in the morn- 
ing sunshine, apd wither by noon. The purple Bind- 
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weed has rough heart-shaped leaves ; 2 or 3 flow- 
ers on a peduncle, commonly of a fine purple, diough 
sometimes red, bluish, and white, with five pur- 
ine lines. Tlie tricolor Bindweed, (C tricolor) 
grows low and prostrate, but does not twine, having 
smoodi, oblong lance-shaped leaves ; singly disposed, 
or solitary flowers in the bosom or axil of the leaves; 
die corolla is of a beautiful bright blue, with a white 
eye, or centre edged with yellow. 

Nearly allied to the preceding group is the natural 
order of the Polemonia, from Polemonium^ its type, 
of which the moist shady woods of the United States 
aflbrds a single species. The principid character of 
this group is the temate division of the stigma and 
. capsule. In the Polennormm or JacobVLadder, as 
it is called in Europe, from its piimately cleft leaves, 
the calyx is campanulate, with a 5-cleft border ; the 
cordla also campanulate, with a 4 or d-bbed erect 
border, and having its short tube closed up by 
five staminiferous valves. The sdgma, as in the 
whole order, trifid ; the capsule roundish, of 3 cells, 
each cell many-«eeded ; the seeds oblong, and some- 
what triangular. Besides the P. reptar^, which is a 
native of the middle and western states, we sometimes 
find in gardens, the P. cctruleum of Europe, like our 
own, bearing blue flowers, and now and then occurring, 
like most other plants, with those that are white* 

But the most common plant, in all our woods and 
meadows, of this natural order, is the Phhx^ of which 
we have many i^cies, and all of them not unapdy 
resembling Pinks, except in their having a monopeta- 
lous corofia. These have a small deeply 5-cleft 
calyx; a very coni^icuous bluish or purplish, flat, 
salver-shaped corolla, with 6 inversely wedge-shap- 
ed lobes, and a conspicuous tube more or less curved, 
which irregularity also operates on the disposition of 
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the stamens, being so many mere anthers situated, in 
two different though contiguous parts of the tube. 
The capsule resembles that of the Polemonium, but 
difiers in producing only a single seed in each of the . 
three cells of which it consists. The seeds are also 
oblong, and, following the contours of the round cap- 
sule, without angles. 

Another splendid genus of this family, altogether 
American, is the Ccmttut or IpomopsU of Michaus. 
These are chiefly biennials, with finely divided, or 
rather pinnately dissected, alternate leaves, (those of 
Phlox being entire and opposite.) The calyx resem- 
bles that oT PJdoXy but more membranaceous ; the co- 
rolla has a long, straight tube, and pointed, bbed border ; 
the capsule has many ar^lar seeds in each of its 
3 cells. The Cantua caronop^olia^ in its leaves 
and flowers so much resembling the fyomcBa quc^ 
modit^ or Cypress-vine, is perhaps the most splen- 
did and elegant plant which the United States can 
boast. The flowers are numerous, resembling so many 
clustered little scarlet trumpets, spotted with the ricb- 
BSt carmine, and all inclined to a single side of the 
erect stem, crowded below with leaves as fine as hairs. 
Besides this better known species of the sandy woods 
of the Carolinas, there are in the southwestern wilds 
of the United States, up to the foot of the Rocky 
Mountains, four or five other species of great beauty, 
hot as yet scarcely known to botanists. 

Another tribe of Pentandria deserving particular 
attention is the order Solanea, of which Sohnumj 
the genus of the common potatoe, is the type. In this 
genus the calyx has 5 or 10 persisting divisions; a 
rotate corolla of one piece, commonly divided into 5 
lobes on the border. The anthers connive together 
in the form of a cone, are of an oblong form, and have 
the peculiarity of opening merely at the top by two 
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terminal perforations, instead of longitudinally, as is 
the usual manner of the dehiscence of anthers ; the 
berry, which succeeds, is divided ftito from 2 to 
5 cells. The genus is extremely numerous, and 
most of the species belong to South America. The 
Potatoe {Solanum tuberosum) was introduced into 
Europe from the mountains of Peru, and has become 
infinitely more valuable, as an article of food, in the 
colder regions of Europe and North America, than it 
could ever have been in its native climate. It is with 
us an annual, perishing after the ripening of its nume- 
rous tubers or roots, which are, in reality, only so many 
short and succulent running branches, readily capable 
of growth when divided into eyes, or single buds. 

The Ground-cherry {Physalis) scarcely difl^rs 
from Solanum^ except in the calyx, which at length 
becomes inflated like a bladder, and incloses the 2- 
celled berry, when ripe becoming yellow, pleasandy 
acid, palatable, and wholesome in all the American 
species, though the European kind called AUcekengij 
is considered a poison. 

We have commonly in gardens, and almost a weed, 
another genus, called Nicandra^ having blue flowers 
somewhat bell-shaped, merely differing from Physalisj 
in having a dry berry, but likewise inclosed by the in- 
flated c^x. 

The JDatura, or Thorn- Apple, called also James'- 
town-weed, is another genus of the family Solan^s|b. 
It bears a tubular, angular, and deciduous calyx, of 
which the orbicular and enlarging base is alone per- 
sistent. The corolla is plaited, and when expanded, 
funnel-form. The thorny capsule is ovate, 2-celled, 
4-valved, with the cells 2-parted. This is a com- 
mon foetid and poisonous annual, too abundant in every 
waste and neglected garden, expanding its flowers 
only in the evening. There are several other species 
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A. 



besides the D. stramonium^ natives of South America, 
and India.' 

The Tobacco (JVicoitana) belongs equally to this 
tribe, and bears a tubular 5-cleft calyx ; a fiinnel-form 
coroUa, with a plaited, 5-cleft border ; the stamina 
inclined ; the stigma capitate ; the capsule 2-celled, 
and 2 to 4-valved. Nearly related to this almost ex- 
clusively South American genus of narcotics, is the 

Henbane {Hyoscyamus) of Europe, difering princi- 
pally in the irregularity of its 5-lobed, funnel formed 
corolla, and the singular opening of its 2-celled cap- 
sule, which is by a transverse valve or lid, like that of 
a box. The whole plant in the common species, H; 
nigerj has the heavy smell and viscid pubescence of 
^een Tobacco, and is still more powerfully narcotic. 
The corolla is yellowish,, and elegantly spotted witfi 
dull purple. 

Another interesting and common tribe of Pentandria 
is the Caprifolia, from Caprifolium, its type, our 
commonly cultivated coral Honeysuckle, which is, 
_however, perfectly wild and indigenous from Cape 
Henlopen, in Delaware, to an interminable distance 
south, generally trailing amidst bushes, and almost ever- 
green in the Carolinas. In this genus, scarcely dis- 
tinct from Lonicera^ or the true Honeysuckle, the 
calyx, which crowns the germ of the berry, is very 
small and 5-toothed ; the tube of the corolla long, 
the border 5-cleft and equal, but in the true Lomce" 
ra unequal, or in 2 lips ; the stamina are exserted ; 
the stigma round, the berries distinct from each other, 
3-celled, and many-seeded, but in 

Xyhsteum the nowers grow by pairs on the summit 
of the same peduncle ; the corcula, as in the Honey- 
suckle, to which this genus was formerly joined, pre- 
sents often a deviation from regularity in me outline ; 

7 
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and the berries grow by pairs more or less distmcdj 
united together, each having 2 cells and many seeds. 

In Symphona^ formerly also included in Lonicera, 
the minute calyx is only 4-toothed, and, as in the 
preceding genus, furnished with 2 small bractes at 
Its base. The coroUa is small, partly campanulate, 
with a 5-cleft, nearly equal border. The berry is 
crowned with the persistent cal3rx, and is divisible into 
4 cells, with only 4 seeds, and 2 of the cells are 
often abortive. The most singular and ornamental 
shrub of this genus is the Snowberry (S. racemosa), 
which in the autumn, appears loaded with a profusicxi 
of snow-white or wax-like berries in clusters, adding 
to the plant a singular beauty, of which the inconspico- 
ous flowers have not to boast. 

The Violet {Viola), of which the United States 
possess more than twenty species, is the type of a 
very distinct natural order, the V iolaceje. The genus 
is characterized by having a deeply 5-cleft calyx, 
produced or projecting at the base. The corolla 
consists of 5 irregular petals, the upper petal con- 
tinued backwards in the form of a spur. The anthers 
are connivent, and slightly cohering. The capsule 
is conic, of » 1 cell, spontaneously divisible into 3 
valves, the seeds adhering to the centre of the valves. 
The species are very naturally divisible into 2 sec- 
tions; those which are stemless and produce their 
flowers immediately from the root ; and those which 
have stems and flowers in their axils or the junction 
of the leaf and stem. 
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CHAPTER XVI. 

OF THE OTHER ORDERS OF THE CLASS PENTANDRlAb 

We shall commence the second order of the fifth 
class by presenting you with the natural family of the 
Apocines, so callea from Apocynum^ its type, known 
by the various names of Efog's-bane, Catch-fly, and 
Indian Hemp, ^vio species are with us common, 
upright, and somewhat branching, milky juiced plants, 
found in sandy fields, and amidst bushy open woods ; 
their stems are extremely tough, and affi>rd a durable 
flax or hemp, but in a quantity perhaps too small to 
deserve cultivation. The anthers of the flower, which 
are arrow-shaped, connive together into a cone, and 
firmly cohere to the columnar stigma about their mid- 
dle ; within, and below these anthers is situated the 
secreting nectariferous cavity. Flies attempting to rifle 
this reservoir, by inserting the proboscis between the 
interstices of tiie anthers, become cruelly imprisoned, 
and held till dead, by that organ of their nutrition, which, 
once exserted, and shifted a litde upwards, can then 
be no longer retracted ; and the poor insect, like Tan- 
talus, with plenty in view, but out of reach, perishes 
of want. That you may find this plant and its con- 
geners, attend to the following characters. They 
nave a very small 5-cleft calyx ; a campanulate (white 
or rose-colored, veined) corolla, the border with 5 
diort, spreading or revolute lobes; the anthers are 
already described. There are also h slandvlar acute 
teeth, alternatmg with the stamens, and opposite to the 
segments of the coroUa. The species are very simi- 
lar, so that it is somewhat difficult to distinguish them 
from each other ; but with these specific characters we 
have not here room to interfere, and refer you rather 
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to the local or general floras or descriptions of plants^ 
with which you are, probably, already provided. 

The AscLEPiABEiE, nearly allied to the preceding 
order, shall be our next natural . family of the fifth 
class, and second order ; and here, if you examine 
closely, you will probably find a difficulty in makins 
out either what are the stamens or the pistils, so ^ 
ferent is the arrangement and consistence of these 
parts in AscUjms, Swallow-wort, or Silk-weed, from 
those of most other plants ; and we confess, that, but 
for their relation with the decidedly pentandrous Apo- 
cynumy we should certainly place this genus in Gtnan- 
DRiA, its genuine artificial station. 

In this genus the calyx is also very smaU, and 5- 

Earted ; die corolla rotate, 5-parted, and reflected 
ackwards from its first opening. The next set of 
organs, which now present themselves, are not the 
stamens, as usual ; you will, at once, perceive that 
they are of the nature of an inner corolla. By Lin- 
liseus such processes were confounded with the nec- 
tary, or secreting honeyed glands of flowers. I ventur- 
ed to give them the epithet of lepanibia^ inner scales 
or petals. In this genus, this process, connected be- 
low to the corolla, is divided mto 5 parts, each of 
which is hollow or ear-shaped, sending out from with- 
in its base a subulate or awl-shaped averted process, 
bent towards the summit of the stigma. The anthers 
are 5 crustaceous bodies, adhering about the mid- 
dle to the stigma, consisting of so many pairs of cells 
for the reception of the pollen, which is collected 
into five pairs of club-shaped, yellow, wax-like, solid 
masses, suspended from the 5 angles of the summit 
of the stigma ; each pair of these pollen masses has 
not, however, a corresponding set of antheroid cells 
for their reception, but each pair passes into the con- 
tiguous cavities of 2 pair of the receiving cells. But 
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one stigma also is visible, though beneath it will be 
found 2 germs united in a common base, which, at 
length, become 2 soft, conic capsules, caUed foUi- 
desj each of which, according to the nature of that 
very simple pericarp, consists of only one cell and one 
valve folded together concavely, and opening length- 
wise by a suture. The seeds, flat, and imbricated or 
tiled over each other, and terminated by a coma or 
long alky crown, are attached to a depending furrow- 
ed receptacle, the coma being the umbilical cord or 
attaching string of the seed, and at length, its buoyant 
crown ready to waft or launch it in the air, and carry 
it almost to any distance, as a new germ of veg- 
etable colonization. The larger flowered species of 
Asclepias, such as the A. syriaca or Silk-weed, and 
A. tuoerasa or Butterfly-weed, act also as catch-flies, 
the insects getting entangled by the feet in the chinks 
of the contiguous antheroid cells, and remain prisoners 
till they perish with hunger and fatigue. To suppose 
these plants peculiarly possessed of a carnivorous ap- 
petite, instead of a structure accidentally fatal to some 
msects, as in the case also of so many glutinous platits 
and flowers, is devoid of all evidence, and only one 
of those unsupported interpretations of the operations 
of nature which would limit every idea to our con- 
tracted views of general utility. More than 20 spe- 
cies of Asclepias are indigenous to the United States. 
They have very generally a milky sap, which, like that 
of the Apocynum^ partakes, when inspissated, of the na- 
ture of gum-elastic. Some of the species are among our 
most common productions, particularly the red-flow- 
ered Bwamp species, A. incamata^ and the A. syriaca^ 
or common Silk-weed, growing so abundantly along 
the rich margins of streams. The silky down of the 
seed of this last species has been manufactured, and 
the fibres of the stem afford a durable flax. The A. 

7* 
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tuberosa of the sandy fields of the southern and mid- 
dle states bears, in August, a profusion, of bright orange 
colored flowers, alternate leaves, tuberous roots, and 
is destitute of milky sap. 

In botanizing in the middle and southern states you 
will probably meet, occasionally, with foetid, twinmg 
plants producing umbels of brown or greenish flowers, 
nearly resembling those of Asckpiasj but without awns 
in the lepanthium or nectary ; these will belong, prob- 
ably, to the genus Gonolobus or Cynanchum. They 
likewise produce follicles, and comose seeds, and 
stricdy belong to the Asclepiadeje. 

Late in autumn, when few other flowers are visible, 
you will still meet in wet places with a set of very rich 
blue-flowered plants of a bitter taste, belonging to the 
second order of Pentandria, of the genus Gen-- 
iiana or Gentian, a bitter medicinal drug, and the 
type of a natural family of similar name. The calyx 
is 4 or 5-parted; the corolla partly campanulate, 
but tubular at the base, having a 4 or 5-cleft border, 
with its edge, in some species, fringed, and, thou^ 
commonly expanding, sometimes almost shut up, as 
in our common Gf. saponariay where the corolla is so 
closed as to look like a barrel. The stamina are in- 
cluded or inclosed. The stigmas 2. The capsule l- 
celled, 2-valved, containing very many minute seeds 
attached to 2 longitudinal receptacles. 

To the same natural family Gentians, but with- 
out much reason placed in the first order of Pentan- 
dria, appertains the American Centaury (Sahbatia), 
the common and beautiful ornament of our open, 
swampy, natural meadows and saline marshes, with 
pink red or white flowers, having a particolored star 
in the centre. According to the species, the calyx 
as well as the corolla is 5 to 12-parted, the latter 
quite open or rotate, and so readily distinguished 
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from the tabular campanulate corolla of the Gentian. 
There are also two spirally twisted stigmas, and the 
anthers themselves are, at length, revolute. The 
capsule, as in Gentian, 1-celled and 2-valved. All 
these plants have the medicinal bitter resin of the 
Gentian, grow low, have opposite,^ entire smooth leaves, 
and flowers in terminal or flat clusters or corymbs* 

The Umbdliferous plants, of which we have else- 
where already spoken, find place also in the second 
order of this artificial class. There is a difiicultjr 
in distinguishing the genera in this tribe, common, 
more or less, to every very natural group, for the 
numerous links which connect the whole order so 
closely together, at the same time diminish the minor 
distinctions of the genera. In the Umbellifebje, 
so intimate is this general resemblance, that but little 
remains for generic distinction, save the form of the 
pericarp, which is, indeed, very distinct in many 
genera; as, for example, it is round, flattened, and 
nearly naked in the Parsnip : of an oblong, round- 
ish form, with five ribs, armed with prickles in the 
Carrot {Dawus) : ovate and solid (or not coated), 
with 5 ribs, at first crenulate or waved, in the 
Hemlock (Comum) : the fi*uit narrow, pyramidal, 
rostrate, and sharply 5-ridged in the Myrrhis (or 
American Chervil) : the umbel simple, and me 
leaves undivided in Hydrocoiyle^ Water-rot, or Marsb 
Pennywort,^ and the fruit roundish, but compressed 
in a reverse sense with that of the Parsnip, and each 
seed backed with three ribs. In the Sanicle {Sani- 
cida) the umbel is also nearly simple, the flowers 
crowded, and of diflferent sexes, with a distinct 5- 
parted calyx, which is persistent, and an oblong, 

* So caned, in aUunon to the round peltate form of the leaves 
in many of ^ common species. 
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solid) unribbed fruit, closely armed with hooked 
bristles. In the Eryngiunij or Sea-holly, generally 
spby plants, with blue flower^ and bractes, the flow- 
ers grow in dense, roundish heads, upon a chaff-bear- 
me receptacle, and have a many-leaved, more or less 
spmy, involucrum. 

And though the mutual distinctions which mark 
the genera are not all so obvious as those above se- 
lected, a due attention to the fixed characters of the 
fruit, taken sometimes in conjunction with the involu- 
cnim, and other lesser traits, will, on the whole, prove 
sufficient to remove ambiguity, and bring you suffi- 
ciently acquainted with this remarkable tribe of plants, 
of which so many are poisons to men and cattle, and 
so few are either useful or ornamental. Among those 
which we cultivate, are the Parsley and Cellery, 
Carrot, Parsnip, Skerret, Caraway, Coriander, Fen- 
nel, and Chervil {Scandix cerefolium). The Earth- 
nut {Buniiia bvIbocMtanum) of Europe, though not 
cultivated, is often eaten by children, and may be 
considered harmless. The large tuberous roots of the 
ArecacAa, an umbelliferous plant of Soutli America, 
belonging to the genus Conium, or Hemlock, are also 
eaten, and esteemed as but little inferior, either in 

Suantity or qualiur, to the common Potatoe. From 
le Ferula Assajo&tida of Persia, is obtained the gum 
and drug of that name. The Lovage and Angelica 
were formerly in repute as domestic medicines. 

To the third order of Pentandria belongs the 
Elder {Sambucus)^ having the flowers disposed in that 
kind of flat cluster, termed a cyme. The calyx is 
minute, and 5-cleft. The corolla nearly rotate, 6- 
cleft. Stigmas minute ; the berry globular, 1 -celled, 
and 3-seeded. 

The Vtbumum^ also appertaining to the Capkifo- 
ULA tribe, differs from the Elder in bearing, for its 
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3 Stigmas, an oUong berry, or rather drupe, in 
many of the species containing only 1 seed. In 
the viburnum i^ubs, too, the leaves, though some- 
times lobed, as in the Cranberry-tree ( V. oocycoccus)^ 
are never compounded, as in the Elder. Among the 
foreign species of this genus, best known to us, is the 
early flowering Laurvstinus, 

The Sumach, or Rhus, of the Terebintaceje, 
though placed here, has many species with dioicous 
flowers. They axe all shrubs, or smaU trees, many 
with a milky sap, and some with an aromatic odor ; 
they have ternate or pinnated leaves ; inconspicuous 
greenish, flowers, in terminal conic clusters. The 
flowers are inferior, with a 5-parted calyx. 5 pe- 
tals; a small, dryish, and flattish berry, often red, 
and then acid, or white and poisonous, including one 
hard'ish seed, or nut. The most common, creeping, 
and scandent kind, called Poison-vine, has ternate, 
entire, or coarsely-toothed leaves, and clusters of 
whitish berries. This species is, however, less ven- 
omous than the Poison-ash, or Dogwood of New 
England {R. vemix), which grows always in dark 
swamps, is very smooth, with pinnate leaves in many 
pairs, and naked, reddish petioles, the leaflets oval, 
entire, and acuminated, the panicle loose, the flowers 
dioicous, and the berries nearly white. 

To Pentandkiajtetragynia, but to no certain 
natural order, without it may be considered as an 
order as weU as genus apart, belongs the Pamassiaj 
or Grass of Parnassus. Their white, solitary, beau- 
tifully veined flowers may be observed in August and 
September in considerable abundance, in the low, 
marshy meadows of the New England states and 
Canaoa, but chiefly in mountain meadows, and near 
boggy springs in the southern state?. Each stem is 
embraced by a single leaf below its middle, and pro*« 
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duces only a single flower with the aspect of a Ra- 
nunculus, or Butter-cup. The calyx is 5-parted 
and persistent. The petals 5, and inferior. There 
are 5 cordate lepanthia or nectaries, arising fiom 
the claws of the petals, each edged with a variable 
number of hairs terminated by globular glands. Stig- 
mas 4. Capsule 1-celled, 4-valved, the valves 
bearing imperfect partitions in the middle. The seeds, 
with a membranaceous margin. There appears to 
be some affinity betwixt this genus and Pcusiftora, 
but the seeds and lepanthia are still very di^rent, 
and would not justify its situation in the same natural 
family. 

In the 5th order, of the 5th class, you will find 
the Flax (lAnum) of the natural family Linea, itself 
the type. The calyx is deeply 5-parted and per- 
sistent. Petals 5, unguiculate. The filaments of 
the stamina are united at the base. The capsule 
superior, nearly globular, 10-valved, and 10-celled. 
A single ovate, compressed seed in each cell. The 
flowers are either blue or yellow, and some of the 
species affi)rd those cortical fibres, which we caD 
Flax. In neariy all the species, the leaves are nar- 
row, alternate, and entire. The Virginian species 
[L. virginianum), a pretty common perennial, in the 
middle states, has small, yellow, remotely situated 
flowers. The perennial Flax of Europe {lAnum 
perenne), with blue flowers, like the cultivated species, 
is met with on the banks of the Missouri. 

The Arcdia (two of the native species called Spike- 
nard and Angelica-tree), of the natural order Araliji:, 
nearly allied to the umbelliferous tribe, belongs also 
to the 5th order of this class. They are either low 
or stout herbs or shrubs ; the A. spinosa becomes 
almost a tree, and has its stem and branches covered 
with sharp thorns. The flowers, small and white. 
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are disposed in numerous white umbels. The calyx 
is 5-toothed, and superior ; the petals 5. The stig- 
mas pardy globose. The fruit a 5-celled, 5-seeded 
berry. 

To the singular classification of Pentandria po« 
LTGYNiA is referred the Xanthorhizaj or YeUow Root 
of the mountains of Carolina. But as it belongs to 
the natural order RANUNCULACEis, we may properly 
consider it as a plant of an irregular number of sta^ 
mens, and related to Poltandria. It is a very low 
running undershrub, with a yellow root, occasionally 
used in dying, having bipinnate, Parsley-looking 
leaves, and brown, small flowers, disposed in com- 
pound racemes. There is no calyx ; 5 petals ; and 
5 obovate, pedicellate lepanthia, or petaloid nectaries* 
Each flower is succeeded by from 5 to 8, I -seeded, 
half 2-valved capsules. 



CHAPTER XVn. 

THE CLASS HEXANDRIA. 

In this artificial class will be found a very natural, 
though varied assemblage of plants, of which some 
are closely related to others of the third class, the 
numbers 3 and 6 having a symmetrical ratio to each 
other, and are indicative of one of those grand 
distinctions in the vegetable kingdom, which separate 
them into primary or principal divisions ; most of the 
plants of HEXANDRIA, with the exception of a few 
shrubs, appertaining to the great monocotyledonous 
class of the natural method. 

With the liliaceous tribe you are already generally 
acqu^nted. The Lily itself presents two sections in 
the form of the corolla, which is composed of 6 
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petals inclining to the campanulate form, and without 
calyx, the 3 outer petals seeming to answer that 
purpose, the 3 inner are marked with a longitudi- 
nal channelled line^ the base of which is nectariieroiis. 
In the common orange, white, and Philadelphian 
Ldly the corolla forms an erect cup ; but in the Marta- 
gon. Tiger, Canadian, and Superb Lily {L. super- 
bum), the petals are so reflected, as to put on al- 
most the appearance of a turban. The stamina are 
shorter than the style, and the stigma entire. The 
capsule is superior, and 3-sided, with 3 cells and 3 
valves, the valves connected, even after opening, by 
cancellate or crossing hairs. The seeds are flat and 
triangular, arranged in 6 rows. The United States 
affords five or six species of this splendid genus. 
They generally aflTect low and rich meadows, or fer- 
tile shadv woods, and thickets. 

The Tulip differs chiefly from the LUy in the absence 
. of a style, the triangular germ being crowned only by 
a trifid stigma. The corolla is bell-shaped, when open 
like a Lily, but has none of the nectariferous grooves, 
and is always more swelled or ventricose towards 
the base ; 1 or 2 embracing lanceolate leaves, too, 
with but a single flower on a stem, and that extremely 
subject to variation by culture, at once distinguish the 
Tulip from the Lily. There are several species of 
this vernal queen of flowers and favorite of the florists, 
of which the Yellow European {Tulipa syhestris, 
Eng. Bot. t. 63,) and Van Thol or T. maveoknSi 
are sensibly fragrant. But the later flowering, and 
more splendid species, T. gesneriana, is the most re- 
markable for the variety and beauty of its colors. 
This particolored hue, brought to such perfection in 
Holland, is, however, natural to this species, in a 
lesser degree, even in its native plains of the East. 

Somewhat related to the Tulip, in general aspect} 
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is the genus Erythronium^ or Dog's-tooth Violet, the 
latter appellation seemingly derived from the oblong 
and slender form of the bulb, somewhat resembling the 
canine tooth. The corolla is of 6 petals, and part- 
ly campanulate, but the petals are reflected, as in the 
Martagon Lily, though only during the shining of the 
sun. The interior petals have a tooth-like, thickish 
process, on either side, near their base, and a honeyed 
pore. The style is club-shaped, and the stigma 
entire, or 3-cleft. The capsule is superior, partly 
stipitate or pedicellate ; and die seeds, instead of tri- 
angular, are ovate. They are all early vernal plants. 
We have two or three species, the most common, with 
yellow flowers (E. americanum^ Curt. Mag. 1. 1113), 
appearing in moist and shady places, amidst thickets, 
growing together in extensive clusters, though but few 
bulbs flowering at a time, and those that do, sending 
up 2 lanceolate, brown, blotched leaves, and a low 
scape with a single nodding flower. The root is a 
brown, smallish bulb, not unlike that of a Tulip. 

In similar situations with the last plant, and flower- 
ing nearly about the same early period, you will find 
frequently some species of the genus Umlaria, which 
might, from its aspect, be called Bellwort ; a plants 
also, of the LiLiACEiE order. The inferior corolla 
consists of 6 erect petals, with a nectariferous cavity 
at the base of each. The filaments are very short 
and adnate, or inseparably adherent to the anthers ; 
the stigma reflected. The capsule about as abroad 
as long, triangular, 3-celled, 3-valved, each valve 
with a central dissepiment. The seeds are numerous 
and partly glol^ular, with, an arillus or process at the 
scar or hilum. They are all low growing, fleshy, 
fibroush-rooted plants, with elegantly forked, though 
not much divided, stems, having alternate, oval, or 
elliptic leaves, and smallish yellow, not well opened, 

8 
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pendulous flowers. The Z7. perfoUatai a rather com* 
mon plant, has the elliptic obtuse leaves perfoliate, or 
as if bored through for the passage of the stem ; 
the corolla campanulate, granular and scabrous with- 
in, and the anthers awned. In the U. grandifiora^ 
so comnaon in western Pennsylvania, the leaves are 
also perfoliate, but the petals smooth within, and the 
anthers bluntly terminated ; the flower is also con- 
siderably larger. There are likewise 2 other species 
with which your Floras or systematic books will 
readily bring you acquainted. 

In Asparagus^ by some assumed as the type of a 
natural order of the same name, the corolla is inferior 
and 6-parted. The style very short, with 3 stigmas; 
and the berry 3-ceIled, with 2 roundish seeds in eac'b 
ceD. 

In Convallaria^ Solomon's Seal, and Lily of the 
Valley, which takes its place among the Liliacejs, 
the corolla is inferior and 6-cleft ; the berry globu- 
lar, spotted, and 3-celled. The genus is now divided 
into several sections, or rather distinct genera or 
natural groups. In the C. bifolia^ the corolla lacks a 
third part of its organs, and is consequently only 4- 
parted, with the border spreading; the stamens only 4;^ 
and the berry 2, instead of 3-celled. The flowers 
are white and small, in a terminal raceme, and the 
very low stem furnished with 2 alternate cordate 
"leaves. This plant grows in clusters in shady woods, 
and flowers in May and June. Here, as in many 
other instances of well known analogy, we have an 
example of the natural composition of flowers, formed 
of so many concomitant parts linked together by per- 
petual ingraftment, so as to form but one compound 
individual. 

In the next section, Smilacina^ the coroUa is per- 
fect^ or 6-parted, and spreading; with the filaments 
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divergent, and attached to the base of the segments 
of the corolla. The most common species is the 
C racemosaj rather a large plant, with broad, plaited, 
or strongly nerved, sessile, pubescent leaves, and 

Saniculated or compounded racemes of greenish white 
owers. This species flowers about June. 
The next section, or genus, is the Polygonattmy 
or true Solomon's Seal, which has a 6-cleft, cylindric, 
unexpandbg corolla ; and the filaments attached to 
the upper part of the tube ; the berry perfect or 3- 
celled, the cells 2-seeded. These plants have the 
leaves perman^ndy inclined to 2 sides of the stem ; 
and the flowers, 2 or more together, growing nearly 
all the way up the stem in the a^ of the leaves. 
The flowers are greenish white, and appear about 
June or July. The shoots of the large species, 
C. mvltifloray are sometimes eaten as Asparagus. 

The earliest harbinger of spring in Europe and the 
United States,* is the Snowdrop, or Galanthus ni- 
wdiiy belongfaig also to this showy class of flowers, so 
finely described by Mrs. Barbauld. 

As nature'B bieafh, by some traiiBfomung poVr, 
Had chang'd an icicle into a flower. — 
Its name and hue the scentless plant retains. 
And winter lingers in its icy veins. 

It begins often to grow beneath the snow, at a tem- 
perature scarcely removed from the freezing point, 
and flourishes alone, while all other plants lie dormant. 
The French, in allusion to this remarkable precocity 
of appearance, term it expressively ^^ perce-neige" 



* The small, but ele^;ant flowered, umbelliferouB plant, which 
I hence named Erjgema (or harbinger of spring), is about as early 
as the Snowdrop, flowering in the shady woods of Pennsylvani; 
and Ohio from the 12th to the 20th of March. 
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Each plant consists of a bulb sending up 2 narrow 
or linear leaves, from the centre of which arises a 
scape, terminating in a spathe or sheath, answering 
the protecting purpose of a calyx. The corolla 
white, tipped with green, hangs pendulous or droop- 
ing, and is situated superiorly with regard to the germ ; 
it consists of 6 petals in 2 ranges, but of 2 diflferent 
forms, the 3 inner being one half shorter than the 
3 outer, and notched or emarginate at their ex- 
tremities. The Snowdrop is a native of the shady 
woods and meadows of the south of Europe. 

The Daffi)dil, or JVamwti^, is the next early 
flower of this class, which presents itself for our 
inspection in almost every garden, but being cultivated 
for show rather than science, the double kind is gen- 
erally preferred, from which the young botanist can 
learn nothing of the genus or true character of the 
flower, the stamina and pistillum, in this case, being 
transformed, as in other doable flowers, into a mul- 
tiplicity of irregular petals. In this transformation, the 
filaments of the stamens are enlarged into an addition- 
al set of inner petals, and the anthers are destroyed ; 
but, as in the common double Daffodil, there are 
many more than 6 additional petals, and no pistillum, 
it appears that the latter organ is, in fact, changed 
into the monstrous and infertile rudiments of one or 
more additional flowers. This is very obviously the 
case in some double Roses, double Wall-flowers, and 
Stocks, which often present a later flower, or even 
flower branch, coming out from the centre of a former 
withered one. The Daflbdil, in its natural simple 
form, unaltered by the luxuriance of the soil, presents 
from the bosom of a preceding spathe or chaffy 
sheath, one or more flowers, consisting of a superior 
corolla of. 6 equal petals or parts, and within them 
an interior, funnel-shaped lepanthium, or nectary of a 
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sioele piece, within which are the stamens. The 
Polyanthus JVardsms (JV*. tazetta), and the Jonquil 
(JV*. j<mquUla)f so called from its rush-like, narrow 
leaves, are remarkably fragrant, and bear forcing, or 
llrioging early into flower, in Water-glasses, in the 
ordinary temperature of a dwelling-room. 

The Agave or American Aloe, referred to the 
BbjOmelis or natural order of the Pine Apple, is a 
very remaikable genus, of which there is one species 

? owing native in Virginia and the southern states, 
he corolla, of a greenish color, is superior, erect and 
tubular, or funnel-form. The stamina are erect, and 
extend beyond the corolla. The capsule is bluntly 
triangular and many-seeded. The tardy flowering 
species, A. americana^ of Mexico, which in cold cli- 
mates has been culuvated near a century before flow-* 
ering, arrives at this state in 6 or 7 years in its native 
climate, and in the warmth of Sicily. Before this pe- 
riod the plant presents nothing but a perpetually un- 
folding cone of long, rather narrow, but diick and 
fleshy leaves, pointed, and beset on their margins with 
strong thorns. Before flowering, this cone and cluster 
of leaves attains an enormous bulk and developement, 
at length, it swells more than usual, the circulation of 
the sap in the outer leaves becomes visibly retarded, 
and they put on a shrivelled aspect. At this period, 
the Mexicans who cultivate this plant which they call 
vwmi^ tap it for the juice with which it now abounds, 
and many gallons of sap continue for a time to exude 
from this vegetable fountain. From this liquor, when 
fermented, is distilled the common spirit drank th)*ough - 
out that country, and when the plant is finally exhaust- 
ed, its tenaceous and abundant fibres afford a durable 
hemp or flax. If suffered to flower, it sends up a 
central scapus 18 to 30 feet high, resembling a huge 
chandelier with numerous clustered branches, bearing 

8* 
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several thousands of elegant but not showy, greenisb 
yellow flowers, from which slowly drops a shower of 
honey. With the flowering the enei^es of the plant 
become exliausted, and it then perishes, however 
long it may have previously existed, but at the same 
time it sends up from the root numerous ofl&ets for 
thepurpose of viviparous propagation. 

The Tradeacantiaj or Spider-wort, of the natural 
family Commeuneje, is a remarkable grasi^-like look- 
ing plant, with fugaceous delicate flowers, coming out 
in long succession so as to form an umbel, from a ter- 
minal sheathing leaf. In the common Virginian spe- 
cies (T. virginica)y they are of a rich blue, and occa- 
sionally white. In this plant there is a green 3-leaved 
calyx, but consequently only 3 petals. The filaments 
are remarkably downy, and the hairs of which it con- 
sists, when seen through a lens, are jointed like a neck- 
lace. The capsule is superior, 3-celled, and many- 
seeded. 

To a very different grand division of the vegetable 
kingdom, the Dicottledones, belongs the genus 
Berberis of Hexandria, the type of a peculiar natural 
order, tlie Berberide^. These are shrubs, com- 
monly armed witli trifid thorns, having yellow wood, 
alternate acid leaves, edged with bristles: axillary 
racemes or corymbs of yellow flowers, succeeded by 
acid, oblong, 1 -celled, 2 to 4-seeded berries. The 
calyx is yellow like the corolla, of 6 leaves. The 
petals are also 6^ with two glutinous glands situated 
on each claw. There is no style, and an umbilicate 
stigma* The stamens of the Barberry are remarka- 
ble for their irritability ; they recline upon the petals, 
but on touching the base of the filaments by a pin or 
straw they instantly start forward to the stigma, and 
this experiment may be repeated upon the same 
flower. 
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The Rice, Oryza saiiva, belongs, in reality, to the 
grasses, of which it has all the structure, differing 
chiefly from other genera, and particularly Leersia^ 
in having a double number of stamens ; and is remark- 
able in this class, as belonging to the second order. 
This useful annual is still found, apparently, wild in 
some parts of India, probably its native country ; it 
prefers wet situations, bears a terminal heavy yellow 
panicle, or cluster of grain, each of which is inclosed 
in a persistent, rigid, ribbed husk, either naked or ter- 
minated by a long awn. The calyx glume is very 
small. No plant in the world affi)rds such general 
sustenance as Rice. It is the prevailing grain of Asia, 
Africa, and the warmer parts of America, and export- 
ed into every part of Europe. It has a remarkable 
native substitute in the Zizania^ or Wild Rice of the , 
United States, which also belongs to Moncecia Hex- 
ANDRiA, and will be noticed hereafter. 

In Trigtnia we find Rumex, the genus of the 
Dock and Sorrel, of the natural order PoLYOONEiE. 
The perianth or catyx consists of 6 green leaves with- 
out any corolla. The fruit is a triquetrous nut like 
the seed of buck-wheat, covered by the 2 interior 
valve-like leaves of the persistmg calyx. The sdgma 
is many-cleft. The species ai'e numerous and un- 
sightly, one of the most common, indeed troublesome 
species throughout the United States, is the Rvmeoc 
acetosella or common Sheep Sorrel, which has leaves 
formed like the head of a halbert, or hastate. 

One of bur more curious vernal flowers is the 
Trillium^ so called from the prevalence of the number 
3 in all the parts of the fructification. It is, in fact, 
the European Herb Paris, lacking a fourth part 
throughout its structure, for in that, the number 4 pre- 
vails with the same regularity as the ternate quantity 
in our plant. Clusters of these remarkable plants are 
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not unfrequendy met with in all our shady woods, 
in flower about the monfh of May. They have ab- 
rupt or praBraorse, tuberous, perennial roots ; and each 
plant conasts of a low, undivided stem, bearing at its 
summit 3 broad leaves, from the centre of which arises 
.a single sessile or pedunculated flower of a white 
or brown color, consisting of a 34eaved calyx ; 3 pe- 
tals ; a sessile, trifid stigma ; a superior berry o[ 3 
cells, each cell containing many seeds. This genus, 
with the exception of one Siberian species, is exclu- 
sively North American. 

Considerably related to the preceding genus is the 
Cryromta, or Indian Cucumber, which is found also in 
moist or rich shady woods, in flower about June. 
The roots are white, oblong tubers, tapering at the 
extremity, and not unpalatable to the taste, having 
been once collected for food by the original natives. 
The stem is about a foot high, or litde more, and un- 
divided, about the middle sending off a whorl or circle 
of entire lanceolate leaves ; above these appears a ring 
of 3 other leaves, surmounted by several small green- 
ish-yellow pedunculated flowers, each consisting of a 
6»parted, revolute corolla, and no calyx. The fila- 
ments and their anthers distinct ; no style ; but 3 long, 
brownish filiform and divaricate stigmas, united at the 
base. The berry 3-celled, the celk each 6 or 6 seed- 
ed ; the seeds 3-^ded and compressed. Of this 
genus, allied considerably to the preceding, there is 
but a single species peculiar to North America. It 
was formerly referred to the genus Medeola^ which 
produces a 3-seeded berry, and is peculiar to the 
Cape of Good Hope. 

To the 4th order of this class, or Tetragtnia, is 
referred a very singular, almost aquatic plant of the 
middle and southern states, called Saurwrus, which is 
translated lAzard^s-taUy in allusion to the appearance 
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of the spike. It evidently belongs to the same natural 
family as the Pepper-plant {Piper). The roots pos- 
sess, indeed, a racey aroma and taste, and the whole 
aspect of the plant is that of some species of Pep- 
per. They grow in considerable clusters, as the root 
runs, and sends up at short intervals, sparingly forked 
stems about 18 inches or 2 feet high, clothed not very 
thickly, with alternate, petiolate, heart-shaped, point- 
ed, entire leaves. The narrow and crowded spikes 
of white flowers terminate the branches, and are from 
3 to 6 inches long, gracefully nodding towards the 
extremity, and hence the specific name otcemuus ap- 
plied unnecessarily, to this only species of its genus, 
by Linnaeus. Tiie rachis, as well as flowers, are 
equally yellovdsh white, and the flowers from their 
crowded position, irregularity in their number of parts, 
and imperfection or abridgment of structure, are not 
very well calculated for the study of an entire novice 
in botany. All of flower that will be found, is a single 
scale subtending its cluster of stamens, of which me 
anthers and filaments are adnate, or form but one 
continuous body. The capsules, commonly 4 in num- 
ber, are small, and each contains 1, or rarely 2 seeds. 
Alisma^ or Water Plantain, holds, at the end of the 
6tb class, precisely the same relative situation as Xan- 
thorhiza did in the 5th, namely, the order Polygy- 
NiA, and though now made the type of a natural or- 
der apart, Alismacejb^ ,jt scarcely differ? firom the 
Ranunculacb^, to which that genus of the 5th class 
is referred. The Alismas are aquatic plants, with 
nerved, ovate, or partly heart-shaped leaves, bearing 
perfect small flowers, in a very compound ternately 
verticillated panicle. In the perfect character of their 
flowers, and the small and definite number of their 
stamens, they differ from the Sagitatia or Arrow-leaf, 
As in (hat genus, Alisma has a calyx of 3 leaves, 3 
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petals, and a cluster of minute carpels or capsules, 
each containing 1 seed, but never spontaneously open- 
ing. The flowers appear from July to August. 



CHAPTER XVIII. 

THE CLASSES HEPTANDRIA, OCTANDRIA, ENNEAN- 

DRIA, AND DECANDHIA. 

Scarcely any plant but the Septas of the Cape of 
Good Hope affords a genuine example of the 7th 
class. The Trtentalis, or Cbickweed Wintergreen, 
common to Europe and North America, though some- 
times presenting 7 parts in the flower, for which rea- 
son it nas been here classed, very commonly shows a 
division of 6 or 8 parts in the flower. The American 
species, having narrower and longer leaves than that 
of Europe, is not uncommon in the shady woods of 
the northern states, near the roots of trees. It flowers 
about May and June, has a fleshy fibrous roof, and 
most part of the plant an acid taste. The stem is 
scarce a span high, unbranched, and terminated by a 
tuft of Janceolate, acuminated leaves. From the bosom 
of these arise several filiform peduncles, terminated by 
elegant small, white, flat, stellated flowers, with 6, 7, 
or sometimes 8 acuminated parts. Tlie leaves of the 
calyx and stamens bear the same number, and are 
equally various. The berry is juiceless, and appears 
shrunk, consisting of 1 cell with many seeds. It is re- 
ferred to the natural order Primulace^, but has no 
very obvious affinity with the type of that order. 

The *3Sscic]iis, or Horse-chesnut of Asia, has a better 
claim to be classed here, than most of the American 
species of that genus. In both, the calyx is one-leaf- 
ed, 4^ or 5-toothed, and ventricose or swelled. The 
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corolla, in the Asiatic plant, has 5 unequal, pubescent 
petak inserted upon the calyx ; but in the American 
species or Pavias, only 4. The capsule, either smooth 
or prickly, has 3 cells, and each cell one seed, though 
2 out of the 3 are commonly abortive, 'i^he seeds re- 
semble Chesnuts, but are rounder and bitter. On the 
Ohio they are said to have been employed successfully 
as a fish poison, and the farina has been made into 
starch. They are all trees, or large shrubs with digi- 
tate leaves, bearing flowers in compound thyrsoid ra- 
cemes. In most of the Pavias the number of stamens 
fall short of 7, and in the Asiatic species they proba- 
bly often exceed that number. Indeed 5 or 10 sta- 
mens is the natural number that might be expected 
from the rest of the conformation of the flower. 

In the Befaria of Florida, for want of a more de- 
finite class, placed in Polyandria, there prevails a 
very curious combination of septimal parts. The ca- 
]yK is 7-cleft; the corolla of 7 petals; 14 stamens; 
and a capsule of 7 cells, with many seeds. But iu 
this instance, as well as the S^tas, and the exact 12 
stamened Asarum^which has not the irregularity of num- 
ber characteristic either of Dodecandria, Polyandria, 
or Icosandria, it seems quite unnecessary to create for 
them distinct classes on characters which ought to be 
merely generic. 

OCTANDRIA. 

This class is by no means an extensive one, and 
several of its genera are allied closely to others which 
find place in Decandkia. Among these may be 
mentioned Rheocia of the natural order Melastoma- 
cEiE, its type, Melastoma^ being Decandrous. Most of 
these plants flowering about midsummer, affect wet 
places, as the grassy margins of boggy ponds and 
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swamps. They are herbs, branching only to flower, 
with opposite, rough-haired, entire, strongly nerved 
leaves, and flowers in cymes ; witli rather brilliant red, 
but fugaceous petals. The calyx is urceolate or urn- 
shaped, with a 4 or 5-cleft border. The petals 4, in- 
serted near the summit o/the calyx. The anthers are 
incumbent or reclined, attached to the filaments be- 
hind, and naked at the base, opening below. The 
capsule 4-celled, and free in the enlarged base of the 
calyx. The receptacle crescent-shaped, and pedicel- 
late. The seeds small, and numerous. 

The (Enotheray or Tree-primrose, of the natural or- 
der ONAGRARiiB, is a gcuus peculiar to America, of 
which there are many splendid and curious species in 
the remote western states and territories of the United 
States. Their flowers are commonly yellow or white, 
and all of them vespertine, or opening in the evening 
after sunset. * They will be easily known by their 
very constant generic character, \vhich consists in a 
tubular 4-cleft calyx ; the segments, though deflected 
and deciduous, constantly adhere at the points. The 
petals are 4, and generally large. The stigma 4-cleft; 
capsule 4-celled, 4-valved. The seeds naked, affixed 
to a central, 4-sided receptacle. 

From this genus Gaura is to be distinguished by 
having commonly 4 ascending petals, and a quadran- 
gular, 1 or few-seeded nut ; and Epilobium or Wil- 
low-herb bears commonly red flowers, and has the pe- 
culiarity of producing downy tufted or comose seeds. 

The Oooycoccus^ or Cranberry, of the order Vacci- 
NEiE, diflfers principally from the genus Vacdnium in 
the deduction of a 5th part of the organs of the flow- 
er having a superior calyx of 4 teeth ; a corolla with 
only 4 parts, the segments linear and revolute. The 
anthers are connivent into a cone, so long as to appear 
tubular, and 2-parted, emitting the pollen from the 
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extremity only, as is the maimer of tb^ natural order 
to which it bdongs. The berry is red and acid, con- 
tainios many seeds. The O. macrocarpus, or large- 
fruited American Cranberry compared with that of 
Europe, is common in all our mossy bogs. It has 
trailing wiry branches, and creeping roots ; the leaves 
evergreen, .about the size of Thyme, and somewhat 
thickly scattered. The European species (O. vvl- 

faris) is distinguishable from the American, chiefly by 
aving the edges of the leaves turned down ; it is also, 
a smaller plant, with the berries commonly spotted 
profusely with brown. 

The Jbircaf or Leatherwood, the only North Amer- 
ican plant belonging to the natural order Thtmeleje, 
is a singular looking, smooth barked, much branched, 
low shrub, not very uncommon in some of our swampy 
forests, where it flowers as early as April, and that too, 
like the Mezereon of die same natural family, before 
the expansion of the leaves. The flowers are small 
and yellowish, coming out by 3's ; they have no ca- 
lyx, and consist of a tubular coroUa, with scarcely any 
thing like a distinct border. The stamina are une- 

?ual, and exserted. The berry contains a single seed. 
!*he bark of this shrub is so tenaceous, that it is easier 
to tear offa branch down to the root than from the stem. 
The Daphne, of which the Mezereon is a common 
species, diflfers from the preceding genus in having a 
funnel-shaped corolla inclosing the stamens, with the 
border cut into 4 distinct segments ; but there is, as 
in Dirca, no calyx, and a 1 -seeded berry. The flow- 
ers, which thickly clothe the branches before the ex- 
pansion of the leaves, are also fragrant, of a red color, 
and come out by clusters in 3's. This plant isi ex- 
tremely hot and caustic to the taste, particularly the 
bark of the root, and the berries. Some of the other 
species are evergreens, and commonly cultivated for 

9 
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the beauty and fragrance of their early ft)wei^« 
None of the species are natives of America ; but 
the Dircttf of which there is but one species, is ex^ 
clusively so. 

The Trapaoltmy Indian Cress, or jyasturtiumj re-' 
ferred also to the 8th class, deserves particular attention 
from the incongruity of its parts with the aUeged num- 
ber of its stamens ; as it has an inferior calyx of one 
piece, but divided into 5, mstead of 4 segments, and 
terminated behind in a spur ; the corolla has likewise 
5 unequal yellow petals finely pencilled with orange. 
The fruit is 3 seeds, coated with a wrinkled integu- 
ment ; these, from a similar warmth of taste and fla- 
vor, have given to the plant the appellation of Cress, 
and are employed for pickles. From the number of 
parts in the flower we should naturally expect 10 sta- 
mens, and, in fact, the rudiment or filament of a ninth 
is not uncommon. From the inequality in the length 
and situation of the stamens which are fully develop- 
ed, as in the genus Cassia, it is pretty obvious that a 
5th part are deducted by abortion. These plants, 
originally from Peru, are now become common annu- 
als, though rendered perennial by protection from 
frost. They bear many long trailing tender branches, 
with alternate, roundish, target-shaped, or peltate 
leaves, so formed in consequence of having the petiole 
attached below the margin of the disk of the leaf, and 
in this instance nearly in the centre. 

The genus Polygonum, which includes the Buck- 
wheat plant and some of our most common weeds,^such 
as the Knotgrass, belongs pretty generally to the 3d or- 
der of our 8th class, and is itself the type of the very na- 
tural-order PoLYGONEJE. In this genus, we again find 
the incongruity of a 5-parted petaloid, inferior perianth, 
instead of a division into 4, to agree with the assumed 
number of 8 stamens. The fruit is, as in Buckwheat, 
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a l-seeded, and mosdy, angular nut. The stamens, 
however, according to tiie species, are either«5, 6, 7, 
or 8. In the P. virginianum^ indeed, the flowers are 
only 4-cleit, have but 5 stamens, and 2 styles. But 
what the nature and extent of abortion is in this ge- 
nus is not quite so certain as in TrojKSolum^ for in our 
next genus, of this same natural order Polyoone^, 
belonging to 

ENNEANDRIA 

Mheum, or Rhubarb, and also of the 3d artificial 
order tbigynia, the perianth, for there is but the one 
floral envelope, is divided into 6 divisions, with the 9 
stamens disposed in 2 series, of 6 and 3. The fruit 
is, also, a triangular, thin nut, with winged margins. 
In all the species, the leaves, resembling those of the 
Dock, are very large and heart-shaped, and the thick 
petioles of one species (R. rhaponticum) are com- 
monly cultivated for pies. The Rheum palmatum, 
or medicinal Rhubarb, has scarcely any thing of an 
acid taste, and palmated or 5-pointed leaves. Nearly 
allied to this genus is the 

Eriogonum of the southern and western states, as 
far as the Rocky Mountains. These have all small, 
downy, oblong leaves, in radical clusters, or whorls ; 
and the flowers whitish or yellow, disposed in umbels, 
each partial cluster is surrounded by an inversely 
conic cup, or involucrum. The flowers themselves 
are those of Rhubarb, but downy, being 6-parted, 
the stamens also 9 ; but the triangular seed or nut, 
like that of Buckwheat, though narrower, is destitute 
of the winged margins the seeds of the Rhubarb. 

Another remarkable genus of shrubs and trees be- 
longing to the 9th class is Laurus^ having mostly a 
6-parted calyx ; a nectary consisting of 3 glands sur* 
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itHmding the germ, each of them sending out 2 
briades. The stamina 12, 6 of them interior, and 3 
of them sterile, bearing glands. Most of the United 
States species are dioicous or pdygamous, have a 6- 
parted caljrx, and no nectary ; 9 fertile stamens, the 
anthers mostty 4-celled, the 6 exterior naked ; the 3 
interior augmented by 6 infertile ones, bearing glands 
instead of anthers. The berry is J -seeded; and in 
these the leaves are deciduous. The most remarka- 
ble species of this subgenus (Euosmrs^ is the Snssa- 
fras tree, which about April will be found crowded 
with clustered dioicous flowers, making their appear- 
ance earlier than the leaves ; the leaves are pubescent 
beneath, and either quite entire, <»: divided into 2, or 
more commonly, 3 lobes ; die berries are purple upon 
thickish red peduncles. 

The Alligator-Pear (Laurtu Persea)^ of the West 
Indies, affi>i^s a large eatable fruit, with somediing of 
the taste of marrow, or of a buyteraceous substance, 
and is greatly esteemed. From the distilled wood of 
die Launu camphora is derived much of the camphor 
of commerce. The bark of the Laurus cinnamomum 
is cinnamon ; and the unopened flowers with their 
Ibotstalks of the L. cassia are the cloves, employed 
as a spice. No species of the genus extends so far 
to the north as the Spice-bush {L. benzoin), which 
may be met with in flower about April in shady and 
wet places, from Greorgia to Canada uninterruptedly. 

PECANDRIA. 

As might be expected from corresponding symme^ 
try, there is a considerable affinity between the 5th 
and the 10th classes, and also between this and the 
Papilionaceous plants of Diadelphia. Thus, for 
example, the Baptisia has exactly the qo^Ua of thQ 



CLASS DECANDRIA. 101 

P^a, but as the stamens are all separate, it finds place 
in the simple class Decandkia, instead of that of 
DiAD£LFHiA, which plants only differ from the present 
in the union of the filaments into 2 unequal bodies. It 
would, perhaps, have been better, at least where 
natural classification is at all concerned, to have 
merged the mere character of an union of filaments, 
and classed such plants rather by the number and 
disposition or insertion of their stamens, by which 
means, in this, and other cases, the artificial and natural 
methods might have been more happily and conve- 
niently combined. Thus mere sections of the same 
natural order Papilionacejs would not need to be 
sought for in 2 remote classes. 

In the Baptisia, or Wild Indigo, the calyx is bila- 
biate, with the border 4 or 5-cleft. The corolla 
papilionaceous, or irregular in its proportions, the 
petals nearly equal in length ; the vexillum having its 
sides reflected ; and the flower, according to the spe- 
cies, yellow, white, or rarely blue, and not much un- 
like that of the Lupin. The stamina are deciduous, 
in consequence of not being combined together. The. 
legume ventricose and pedicellate, containing many 
snaallish seeds. They are all perennial plants, chiefly 
of the southern and western states, with long tap roots, 
and low forked branches clothed with ternate leaves. 
The flowers are generally in terminal racemes. Our 
commonest species, growing in sandy woods, and 
flowering firom July to September, is very much 
branched, with small, smooth, ternated, subsessile 
leaves, bearing terminal racemes, each containing a 
few yellow flowers, with the legume or pod pedicel- 
lated. This is called Baptisia tinctorial in conse- 
quence of its having been once employed as a sub- 
stitute for Indigo. The JB. cmrulea^ which grows 
occasionally on the sandy and gravelly shores of the 

9* 
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Potomac and Ohio, ^ a larger leaved plant, ffiuefa 
less branched, and early prc^ucing its aelicate blae 
flowers. 

The Cerct9, or Red-bud of the Indians, is another^ 
example of a papilionaceous plant with 10 uncom- 
bined stamina. It has its branches early in the sprii^ 
loaded with clusters of fine red flowers, which make 
their appearance before the leaves, and is a- smaU, 
spreading tree, at length, clothed with large, roundish^ 
cordate teaves. The calyx is 5-toothed and gibbous, 
or swelled out at the base ; the corolla papilionace- 
ous, as afa*eady remarked, with the wbgs larger than 
the vexillum, and the keel (very unusual with this 
form of flower), consists of 2 separate petals. The 
legume is so much compressed, that but very few ever 
produce perfect seed, and the seminiferous suture is 
margined. 

The Cassia (of which some of the species hare 
been called Wild Pea), also one of the Leguminosjb, 
or Papilionaceae, presents a very anomalous structure, 
having a 5-leaved calyx, and a spreading or open 
corolla of 5 nearly equal petals. The stamina are 
unequal in length, and the 3 upper ones have blackish, 
sterile anthers, the 3 lower nave elongated or ros- 
trate anthers, and are seated upon longer and incurved 
filaments. The legume is flat and membranaceous, 
but does not readily open. All these plants have 
pinnated leaves, which remain folded at night; atfd 
yellow clustered flowers. The C tnarilandica is a 
common, tall, perennial plant in wet places and by 
the banks of rivers, bearing abundance of flowers 
about August, and the leaves have been employed as 
a substitute for the Senna of the shops. 

Rhododendron, the type of a peculiar, natural 
order Rhododendraceje, is certainly one of the most 
beautiful tribe of shnibs indigenous to America. To 
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this genus, as a mere Pentandrous section, is now refer- 
red the former genus Azalea of Unnseus, well known in 
many parts of the United States by the false name of 
Honeysuckle. These, as well as the Pontic Azalea of 
Asia, have all deciduous leaves; but the decan- 
drous kind, or true RAododendronsj have semper- 
virent leaves, and flowers more approaching to cam- 
panulate, with the border less deeply cleft. The 
character of the genus is to have a minute, 5-toothed 
calyx; a 5-cleft tubular, somewhat funnel-formed, 
and rather irregular corolla, of which the uppermost, 
centra] segment is always the largest, and frequently 
spotted or deeper colored. The stamina 5 or 10, 
are declinate ; the anthers opening each by 2 termi- 
nal pores. The capsule 5-celled, 5-valved, opening 
at the summit. 

Of Azaleas J or Pentandrous Rhododendrons, Called 
Honeysuckles, the most common in dryish^ shady 
woods throughout the middle states, is the R. nui^ 
pyrum, which so richly decorates and perfumes our 
woods in the month of May. In this ^ecies the 
flowers precede the full developement of the leaves, 
and present every shade of pink or rose-red nearly 
to absolute whiter often with a Unge of yellow in the 
deeper colored centre of the larger upper segment of 
the corolla. In the southern states this species occa- 
sionally occurs of a perfect scarlet. This species is 
closely allied to the Asiatic or yellow Pontic Azalea, 
and the R. caler^dulaceum of the southern states and 
mountains, is apparently a mere variety of the Pontic 
kind. 

The next common species, always in shady swamps, 
is the R, viscosum (formerly Azalea viscosa), or 
Swamp Honeysuckle, of which there are several spon- 
taneous varieties needlessly erected into species. In 
this, the flowers are almost entirely white, extremely 
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fragrant, externally covered with a clammy or viscid 
pubescence, and never make their appearance until 
about June, when the leaves have attained their full 
growth. This species is almost the only one from 
Massachusetts to the north, and is not, 1 believe, un- 
common in Canada. 

Of tlie Rhododendrons^ properly so called, our 
most common species, in mountainous, shady Fir, or 
Hemlock woods, is the R. maximum^ called in many 
places Mountab Laurel. This is an evergreen, large 
leaved shrub, 10 to 15 feet high. In the mountains 
of North Carolina it is in such abundance as to 
form very extensive, and almost impenetrable thick- 
ets. From hence it prevails throughout the mountain 
tracts, at length descends towards the sea-coast, and 
finally disappears beyond the islands of Massachusetts 
bay. This species unfolds its splendid clusters of 
flowers about June or July. They are of varioiis 
shades of pink, and sometimes nearly white, but 
without fragrance, as in all the other genuine Rhodo- 
dendrons. 

On the summit of the Catawba mountains, in North 
Carolina, is found a peculiar species of this genus 
(iZ. catatobteme), growing much lower than the com- 
mon kind, witli broader and shorter leaves almost of 
a silvery whiteness beneath ; the flowers are also large, 
and of a bright reddish purple, somewhat like those 
of the Pontic Rhododendron. 

On the highest, swampy depressions of the White 
Mountains of New Hampshire, exists also the dwarf 
Lapland Rhododendron (JR. lapponicum), only a few 
inches high, characterised by its elliptical leaves, 
roughened beneath with excavated punctures, in 
which respect it somewhat approaches the JR. puncta- 
turn of the mountains and hills of the southern states. 

Nearly aUied to Rhododendron, and of the same 
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natural family, is the elegant vernal flowering Rho- 
dora^ so common and ornamental to the bogs and 
swamps of the northern states and Canada. It has all 
the external character of an Azalea, and like the 
nudiflaraj is clothed witli its clustered purple flowers, 
previous to the developement of the leaves. But its 
corolla of 3 unequal petals, slighdy united at the 
base, with the upper- one thrice the breadth of the 
rest, and 3-lobed, at once distinguishes this pecuhar 
American genus from all others in existence, and like 
the Rhododendrons, rather than the Azaleas, it is 
^destitute of fragrance. 

Of the same natural order as the 2 preceding ge- 
nera, but very different in the form of the corolla, is 
the American genus Katmia^ of which the corolla is 
perfectly regular, and of the form of a deep edged 
salver, protrudiqg beneath 10 prominent convexities 
in which the anthers lie for some time concealed, but 
when liberated, fly up towards the stigma. The cap- 
sule is short and round, with 5 cells, 5 valves, many small 
seeds, and the dissepiments formed by the inflected 
margins of the valves. All the species are shrubs, 
with evergreen, narcotic leaves, excepting the K. 
cunetfoliaj which is deciduous. They have flowers in 
corymbs, and are either white or red. The most 
common species is the JT. latifolia^ Spoonwood or 
Calico-busn, which occasionally becomes almost a 
tree, and bears abundant clusters of white or rosaceous 
flowers, spotted at the base with deeper red. This 
species is found in shady and rocky woods, where 
the Hemlock tree abounds, flowers about June or 
July, and during its continuance in that state, is cer- 
tainly one of the greatest ornaments which the Ameri- 
can forests can boast. 

The IT. angusttfolia of sandy woods and swamps 
is likewise very common, and much smaller than the 
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preceding, having the leaves by 3's, of a pale green, 
and the flowers small and always red. 

• The K, glauca is only met with in deep, mossy 
swamps, in mountainous situations; flowers rather 
earlier than the' rest, and the corolla is large and ele* 
gant; but it is v»eU known by its particolored leaves, 
very green above, and white or glaucous beneath, 
with the margin revolute, or turned down. 

The Vacdniumy or Whordeberry, is a genus of 
shrubs of various sizes, with smallish, entire leaves, in 
some species evergreen. The calyx, which crowns 
the berry, is 4 or 6-toothed. The corolla urceolate, , 
or carapanulate, widi the border 4 or 5-cleft. The 
berry 4 or 5-celled, many-seeded. The United 
States abound in species oi this genus, and the fruit 
of several is wholesome and palatable. This genus 
is the type of a natural order Vaccineje, but scarce- 
ly differs from Andromeda, of the Ekick^, in any 
diing but the fruit, which in this last is a capsule of 5 
cells and 5 valves, with the dissepiments from the mid-^ 
die of the valves. 

In very shady woods, coming up from under the 
fallen leaves, you may perhaps, about August, chance 
to meet with clusters of a very curious plant of this 
class, called Monotropa, the type of a natural order 
MoNOTROPE^. It is altogether white and diapha- 
nous, or yellowish, at no time verdant; each stem » 
about a span or less, is clothed witli scales, and ter- 
minated, according to the species or section of the 
genus, by 1, or several flowers in a raceme. These 
CQnsist of a calyx of 3 to 5 parts, ojr is altogether 
wanting in some of the species. The corolla is cam* 
panulate, formed of 5 petals, cucuUate, or concave at 
the base. The anther consists of 1 cell, and opens 
in a bilabiate manner. The capsule 5-ceDed, 6- 
valved, The seeds are numerous and minute, in- 
vested with a long arillus. 
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Somewhat allied to this genus is the PyroZa, or 
Winter-green, of which there are several species both 
in the United States and northern Europe. These 
grow commonly in clusters, in shady Fir woods, have 
tunning roots, and dark green, sempervirent leaves, 
generally roundish or oblong, fix)m which arise low 
scapes, bearing 1, or many, sometimes fragrant, 
whitish flowers disposed in racemes. These consist, 
according to the genus, of a small d-cleft calyx ; and 
5 petals slighdy united at the base. The stamina 
^en with 2 pores, and the anthers become reversed. 
The capsule is 5-celled, and 5-valved ; and the seeds 
very small and numerous, are, as in the preceding 
genus, invested with a long arillus. The most com- 
mon species is the P. rotimdifoliaj flowering about 
July or August. The leaves of a thick consistence, 
are rounded or dilated oval, obsoletely serrulate on 
the margin, with the petiole about as long as the lami- 
na of the leaf; the scape many flowered, and the style 
declinate or incKned downwards. 

The Chimaphila or Pipsissewayy formerly referred 
to Pyrolttj is a genus of evergreen plants with running 
roots, and oblong lanceolate leaves clustered at different 
distances along the stem, from the bosom of which 
arise pedunculated umbels of a few white or reddish 
flowers, constructed much like Pyrola, but with the 
filaments arising from as many round margined disks, 
and the germ destitute of any distinct style. 

In the second order, or Digynia, you will find the 
genus Dianthtts or Pink, being the type of the natural 
order Caryophylle^. In this genus is included, 
besides the Pink of our gardens, the China Pink, 
Sweet William, and the small flowered Sand Pink 
(D. armeria). In this genus the calyx is 1-leave'd, 
and tubular, with the border 5-toothed, its base com- 
monly subtended by about 4 imbricate opposite scales. 
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The 5 petals are conspicuously uoguiculate. The 
capsule cylindric, and 1 -celled. From this geaus 
that of Sapanaria differs in having a similar calyx 
naked at the base. 

The Scleranthus annuus^ a common, small, incon- 
spicuous annual in sandy wastes, belongs to the same 
natural family as the Pink, but has no corolla, and a 
campanulate, greenish calyx of 1 leaf, with 5 clefts. 
The stamina are inserted into the calyx ; and the cap- 
sule, containing only 1 seed, is covered by the cafyx. 

In the third order, or Trigtnia, of the tenth class 
you will find the genus SUene, belonging to the same 
natural order with the Pink, and bearing a similar flow- 
er, but distinguishable, at once, by its naked, 1-leaved, 
tubular or conic calyx, 5-toothed at the summit, hav- 
ing a capsule of 3 cells, containing many seeds, and 
opening at the summit by 6 teeth. The clawed pe- 
tals are also mostly crowned at the base of the border 
with a small cleft process. One of the prettiest vernal 
flowering species is the 5. penruylvanicaj and so far 
from being peculiar' to that state which gives its spe- 
cific name, it is not uncommon from Florida to Cana- 
da. It forms a low tuft, sending up from its cluster 
of wedge-shaped^oot leaves, many low stems, termin- 
ating in trichotomous or 3-forked pianicles of pale red 
or pink flowers, having the petals a little emarginated 
or notched, and somewhat crenated along the whole 
margin. The S. virginicaj which grows inrocWand 
shady woods as far north as the western parts of Penn- 
sylvania, has weak, forked branches ; and panicles 
with bifid petals, and exserted stamens ; this species 
has deep scarlet flowers of great beauty. The Cu^ 
cubalus is a mere section of this genus, distinguished 
by its roundish and inflated calyx. The most com- 
mon species is the 5. behen or Campion ; it is smooth 
and glaucous, with decumbent or trailing stems ; acute, 



oiervelefiB) ckiao^ leaves, with a reticulate^ veined 
calyx, and very eTanesoent wbita flower. But the 
most ismarkaUe species i» the C« steUatus^ deriving 
its specific name from the peculiar character of it^ 
leaves, being vecticillated or stellated, and gnowing in 
4's ; they are ako mioutety^ but closely pubescent, 
and of an oval lanceolate form, with a long acuminat- 
ed point. The petals are white, divided almost like 
fringe, and, like the preceding, the flowers are chiefly 
open m the evening. 

In Decanoria Pentagtnia? istill among the natu- 
ral family of the Pinks, you will find the Cerastium^ 
<ff Mouse-ear Cfaiokweed, a set c^nrery common, small, 
low ^x>wiQg, hairy leaved plants, with small white 
4owers, tike Chickweed. These wiU be found to con- 
fiat of a calyx of 5 leaves ; 5 bifid, cleft, or emarginate 
petals ; aad, at length, a cylindric-ovate, curved cap- 
sule, of a thin texture, with 1 cell, containing many 
aeeda, and bursting at the summit only into a margin 
of JO teeth. 

In ibe Mgrostemmaj or Cockle, a common annual 
weed amongst cora, at least, the A^ githago, which is 
n hairy, narrow-leaved plant with PiiJs-like conspicu- 
ous purple flowers, there is a l-leav#U, tubular, thick- 
iab calyx, with 5 ^g clefts or segments ; 5 unguicu- 
)«te petals, with an obtuse undivided limb or border ; 
tikd a capsule q|[! 1 cell, opening by 5 teeth. 

In the order Decagtnia, or 10 styles, you will find 
the Common Poke (Phdokusea) of the natural family 
^ tlie Atiuplices. The generic character is, a 5- 
<deft |>ejbaloid or cobred calyx ; and a superior berry 
<Kf iO cells, wiiti 10 seed^* You will readily fipd th»s 
•laige herbaceous ^ant by way-sides, near fences, and 
IB wastes, generalfy^ where the soil is good. It con- 
limies flowering from Juoe U) Octob9r ; the flowers are 
in racemes, coagdng out Q[qpQs»le the lanc^plate leaves, 
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and continue to be succeeded by a profusion of black- 
ish berries, filled with an abundant purple juice. Like 
most of the plants of the same natural order, the young 
shoots of the Poke are boiled and eaten as greens, 
though the older plant is said to be deleterious, and 
the berries are considered medicinal. 



CHAPTER XIX. 

OF THE CLASS ICOSANDRIA. 

We now come fb tfie consideration of a class in 
which the number of stamens, often coniuderable, is so 
inconstant, that th^ mere notation is of less conse- 
quence than the b^rt of the flower on which they are 
inserted. Three of these classes were given by Lin- 
naeus, namely, Dodecandria, Icosandria, and Polt- 
ANDRiA. The impose ofDoDECANDJoaA mi&;ht lead us 
to a belief that it i^ajBfl|MK to classify 

such plants as hadiHpS|p^s, but in place of any 
such certainty, it is ss3al& o^ Metided to contain all 
plants with 12 to 19 stamens mclusivety, without any 
regard to their point of insertion. It is obvious, how- 
ever, to all who have ever attenti\4fly examined these 
Dodecandrous plants, that the*se numbers are illusory, 
and that all the plants so referred, ought to find place 
either in Icosandria or PoLf andria, otherwise spe^ 
cies of the sam6 genus might be referred to 2 classes ; 
as in Agrimony, where, accordiqj^to the species, there 
are flowerswifth 7f iS^^and 12 to 20 stamens, or Do- 
decandrous and fti^(i||gW}us spe^esi But here, asisthe 
general case,in tfai|ii||^^e folIowin^classes,lhe incon- 
stancy of the numl^'^^^he point m insertion are the 
only valid characters ^f^e class ; the stamens out of 
all certain syc^meti^ widithe partspf the flower, varying; 
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according to the genera and species, from even 7, or 
9, to a thousand. . Our present class then includes a 
pait of that of the former indefinite Dodecandria, or 
all plants with an irregular, or uncertain number of 
stamens, from 9 to 1000 ; but often about 20, as the 
name Icosandria would imply, inserted upon the sides 
of the calyx. 

In the first order, or Monogtnia, of this class, you 
will find Cactus, a genus chiefly peculiar to South 
America, forming almost the exclusive type of a nat- 
ural order of the sanie name. Cacti. These are succu- 
lent or fleshy plants, mostly destitute of leaves, and 
many, in their, native wm*m V^limates, attain to con- 
siderable tre^s. They are generally beset with clusters 
of radiating spines ; have angukr, jointed, erect, or 
prostrate stems ; and very considerable, and often mag- 
nificent flowers, some of which open exclusively in the 
evening. They divide themselves, however, into sev- 
eral natural sections, if not genera, and so elude any 
general description: ,. * O^xtSAr northern and common 
species in sandy fielcfs and Irid^es, is- the C. opuntia^ 
the type of a setUon^ Opuiiiiai,or Indian Fig, in which 
the whole plant consists of roundish, flat, or Fig-shap- 
ed joints proliferously protruded ffbm each other, at 
an early stage cohered with small cylindric scattered 
leaves, and, at length, 'clothed with spines and insidi- 
ous bristles. From tliese joints are also protruded 
large, pale yellow flowers, formed of numerous petals, 
arranged in sever^ series^ The calyx seldom, and 
never essentially, cfttioct from the petals, consists of 
many imbricated segments. The stigma is many cleft. 
The berry inferior, 1-celled, and njany seeded, filled 
with a very slow /ipening glutinous pulp. The flow- 
ers of this specms open only tt> the sun, and the nu*- 
merous stamens,' when touche|l,'6how a very evident 
sensibility, apprbadx'the stigiHa, and '^^a^ length nearly 
close the corolla. 
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The most splendid species of this genas is the Nij^t-' 
blooming Cereus (C. grandi/larus)^ bearing flowers 
near a loot in diameter^ with the calyx yellow, and 
the petals white. They have the odor of ranilla ; begin 
to open soon after sunset, and close next morning to 
open no more ; the stem is round, pentangular^ and 
weak or trailing, as is, also, that of the more common, 
and easier cultivated Creeping Cereus ( C. JU^eMir- 
form,is)y which has about 10 anglesi and is cksely 
beset with spiny bristles ; the flower is very conspico* 
ous, a fine red, and continues a long time in bloasom 
both day and night. 

Pruniu, the genus of the Plum and Cberty , belongs 
to the natural order of the Rosacejb, and has an 
inferior, campanulate, d->cleit, deciduous calyx ; 5 por- 
tals ; a smooth drupe ; and a nut with a prominent 
suture. 

In Lythrumy which forms the type of the natural 
order Salicarijs, the calyx is tubular, and sometimes 
partly campanulate, with a 6 or 12'*toothed border. 
The stamina, contrary to almost all the plants of this 
class, are constant in number in each species, being in 
some 6) in others 1^, but as weU as the 6 equal petals, 
inserted upon the sides of the calyx. The capsule is 2 
to 4-cellea, and many-seeded. Ohr most common 
species is the L, vertmUcUum^ which has a lO-toothed, 
almost companulate calyx, and a capsule of 3 or 4 
cells. It grows on the edges of ponds, and in swamps, 
Sending out from a woody perennial root, many curved 
pubescent branches, which not unfrequently take root 
again at their extremities on approaching the ground. 
'&ie leaves are lanceolate, opposite, or by 3's ; the 
flowers are red, axillary, verticillate, and decandrous, 
with undulated petals. The capsule is nearly globose. 
This species approaches somewhat to the splendid 
Indian and CJjjinese genus Lagentrosmiai belonging 
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likewise to the same natural family, but extremely 
remarkable for its distinctly-clawed, dilated, and very 
undulated or rufBe-like fine petals. 

Nearly allied to Lythrum is Cuphea^ differing 
by its ventricose calyx ; which, at length, with the 1- 
celled capsule, bursts longitudinally, and exposes upon 
a toothed receptacle, the large lenticular seeds. The 
petals, 6 in number, are also unequal, and attached or 
mserted on the caljx. The only species in the Unit- 
ed States is C viscosissima, being viscid ; having op- 
posite, petiolate, ovate, oblong leaves ; lateral, solitary 
nowers on short peduncles, furnished with 12 stamens. 
In certain places, and by way j;|des, it is rather a com- 
mon plant from Pennsylvania southward, and bears 
its purple flowers about September, after which it 
perishes, being only annual. 

The next order is very properly termed Di-Pen- 
^TAGTNiA, there being, as in Crat€egus, species in the 
same genus with 1 or 2, to 5 styles. The Crattegusy 
or Hawthorn, which needs no description but that of 
the genus, has a superior, 5-cleit calyx ; 5 petals ; and 
a closed pulpy fruit, resembling a berry, with from 2 
to 5, 1-seeded nuts. This genus belongs also to the 
Rosacea, and is allied to the Sorbtis, or Mountain 
Ash, which has also a 5-cleft calyx ; 5 petals ; 2 or 
3 styles, and an inferior or crowned berry, with a 
farinaceous pulp, including 3 cartilaginous seeds, like 
the pippins of the Apple. These are small trees grow- 
ing m mountain bogs, having pinnated leaves like Ash, 
and clustered scarlet berries, which add greatly to the 
autumnal ornament of the forest and pleasure ground. 

The Agnrnonia (Agrimony) is another genus of the 
RosACEiE. They are herbs with some fragrance, hav- 
ing simple or undivided herbaceous stems, clothed with 
hairy interruptedly pinnated leaves ; and terminating in 
slender spikes of small golden yellow flowers of 5 pe- 
10* 
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tab, with an inferior, 5-*cleit, hispid or brisdy cal}rx ; 
7 to 20 stamens ; and only 2 hard coated seeds in the 
bottom of the calyx. 

In Pynuy the genus of the Apple and Pear, of the 
section Fom aciue, in the Rosaceous order, the calyx 
is 6 cleft ; the petab 5 ; the Apple inferior, or crown^ 
ed by the caljrx, large, and of a fleshy or solid consis^« 
tence, including a duelled, few seeded capsule ; the 
seeds themselves furnished with a cartilaginous coating* 
The P. coranarui^ or Native Crab, is remarkable for 
the beauty of its somewhat fragrant blossoms, and 
the leaves, instead of being entire, have often an evi* 
dent tendency to lobii^. The Apple or Crab of this 
species^ when ripe, is Smost diaphanous, entirely yel-^ 
low, and on mellowing becomes very fragrant ; it has 
also scarcely any depressioii at the insertion of the 
stalks 

The genus •/frontis, or ,Sh^d-blossom, as it is cdied 
in New-England, is the same with the Amdanchior 
of Europe, and scarcely different from Pynw, having 
the same kind of seed, inclosed, however, in a berry, 
rather than an a{^le, with 5 to^lQ cells, the cells 1 to 
2-seeded. These, form one of the prominent oma* 
ments of our forests, about the month of May, when 
the branches appear as if loaded with clusters of \^te 
fringe, from the narrowness of the petals. They ct)me 
out likewise before the full developement of the leaves^ 
and are disposed in racemes or anymbs. 

In PoLTGYNiA, of the Icosandrous class, you will 
find the Rose {Rosa)y so I jhaaiid deservedly celebrat* 
ed for its beauty, variety, aHpfeigrance. The calyx, 
in the form of a pitcher, or urceolate, contracted at 
its orifice, and terminating above in a deciduous 5- 
dheit border, is the peculiar and most dtstinguii^ing 
trait of the genus. The 5 petals are remarkable for 
their ^eat size and fine color. The seeds, very nu- 
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merous, and hispid, are attached all round the interior 
base of the calyx. With some of the principal traits 
of the other Polygynous genera you are already par- 
tially acquainted in a former chapter. To these we 
may add the character of the CaUcanthus, Sweet* 
Shrub, or Carolina Allspice bush» whose flower, in 
many respects, resembles that of the Cactus, being 
composed of a superior, somewhat urceolate, many 
parted calyx, the segments squarrose, in several 
series, colored and - petaloid ; no corolla ; many 
styles ; die seeds numerous and naked, included in 
a venticose, succulent calyx. This genus, in fact, 
forms the type of a natural order* apart, but deserves 
to be compared with the Cacti. All the species of 
this North American genus are shrubs with campho- 
rated roots ; oppoate broad kaves, scabrous on the 
upper surface ; with terminal, and lateral, sessile, brown 
flowers, ^ving out, towards eveoing, principally, a de<« 
lightful odor like that of strawberries or ripe apfdes. 



CHAFER XX. 

OF THE CLASS POLYANDRIA. 

The class Poltanbria, like die preceding, has an 
indefinite number of stamens, namely, from 1 5 or under, 
to 1000 ; but instead of growing out from the sides of 
the calyx, tfaey originate oq the common receptacle 
beneath the germ, as y^|SJV readily perceive by ex- 
amining the nower of vKKpji which has a caducous 
or quidkly fiiUing calyx of2 leaves ; a corolla (when 
not double) of 4 petals ; and a roundish, large capsule 
without any valves, but, internally, divided into as 
many cells as ifaere are rays in the many-toothed, dia- 
C(»d stignuu The sides of the capsule, on drying, 
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shrink from the horny persisting stigma, and leave 
openings at the summit of every cell by which the 
seeds escape on the slightest agitation. These seedd 
are exceedingly numerous, and filled with a mild and 
pleasant flavored oil employed in the arts, being ob- 
tained by expression, and might safely be used for diet, 
which is not the case with the herb itself, for the 
milky juice so abundant in the capsules, when 
inspissated, by simple drying on the plant from 
which it exudes on incision, is the narcotic, but very 
important, and useful lethean drug. Opium. Althou^ 
several species a£&rd this milky sap, the Papaver 
samnyirum is chiefly cultivated for this purpose, and 
produces spheroidal capsules as large as oranges, 
preceded by white flowers, and having white seeds. 
The Poppy is the type of a natural family Papa- 
y£&ACE£, to which also belongs the 

Celandine, or Chdidtmium^ a common plant about 
old garden walls, and under shady hedges, in flower 
the greatest part of the year ; its milky sap, as well as 
small flowers, are yellow, constructed exactly as in 
the Poppy ; but the stigma is small, sessile, and bifid ; 
succeeded by a long, narrow siliqueor pod-formed cap- 
sule of 1 cell, with 2 valves, and many crested seeds, 
attached to 2 thread-like receptacles. 

The Meconopsis ( Chdidonium dipKyllum of Mi- 
chaux), not uncommon in the western states, in moist 
and rich shady woods, particularly along the banks of 
the Ohio, di^rs only fix>m the Celandine, which it 
resembles, in flower and leaf, by having a distinct style; 
a 4 to 6-rayed stigma ; and an oblong, bristly, 1-celled 
capsule, opening by 4 to 6 valves, containing many 
seeds attached to filiform receptacles. 

The Satiguinaria, or Bloodroot, likewise belonging 
to the Papavebace^, is one of our earliest vernal or- 
naments, sending up its lively, white, and large flowers 
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hom the bosom of the withered leaves of the forest^ 
by which they are commonly protected from the cut- 
ting winds of the season* The roots, growing in clus- 
ters, are abrupt, and thickish tubers full of a bitter, 
milky sap of a brownish, bright red color, appearing 
almost like blood. From these issue low stems, each 
consisting of a single lobed leaf, at iirst folded over 
the stalk and its only flower, which is protected by a 
2**leaved, deciduous calyx. The corolla consists of 
about 8 expanded petals ; 2 stigmas ; the capsule 
oblong, and pdnted, 2-valved, 1 -celled, with many 
seeds attached to 2 filiform receptacles. Allied to this 
genus, but forming the type of .^distinct natural order, 
is the 

Podophyllum^ or May- Apple, falsely called Man- 
drake, of which genus, like the preceding, there 
is but a »ngle species known, and both of the plants 
are peculiar to North America. This plant is also 
one of the characteristic, and rather common vernal 
ornaments of our forests. The roots run profusely, 
are esteemed in medicine as a valuable cathartic, and 
send up, at near intervals, stems with 2 leaves of an 
orbicular form, and lobed on the margin, with that pe- 
culiar and uncommon mode of attachment in the pe- 
tiole, under the centre of the disk, which constitutes 
the peltate leaf, and hence its specific name of pelta' 
turn. From the centre of these 2 leaves issues a single 
pedunculated, nodding, white, and rather large con- 
cave flower, having a 3-leaved calyx ; about 9 petals ; a 
large crenate, or rather crested stigma ; a thick skinned, 
1-celled, ovate, large berry, containing many seeds im- 
mersed in a one-sided, large, and diaphanously pulpy 
receptacle ; which pulp, at first fgetid, when ripe, be- 
comes, with the whole opaque berry, fragrant, of a very 
pleasant sweetish acid taste, and as the May-Apple, is 
commonly eaten, and considered wholesome. 
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The most curious plant of this class is undoubtedly 
the peculiar North American genus Sarracenia^ term- 
ed in England the Side-saddle flower, or radier leaf, 
as the resemblance only exists 'there, to the old- 
fashioned side-saddle. It has no distinct affinity with 
an^ other genus yet discovered, though somewhat 
aUied to ^Tuphar, the yellow Pond-lily, and will form, 
no doubt, the type of a distinct natural order, as well 
as eenus. The iS. purpurea^ or most common species, 
is round only in wet, mossy bogs, and is an evergreen 
perennial, sending up for leaves, clusters of peculiar 
processes, which have been termed cucidia, from the 
Greek aaxog, a bottle. ^They are hollow, tubular ap- 
pendages, enlarging above, where they remain open, 
or but slightly sheltered by a broad valve-like process, 
undulated, or arched over this extremity of the tube ; 
above, and lengthwise, this tube sends off a leafy ndge. 
In the yellow flowered species, so common in Virginia 
and the southern states, these asddia are very long, 
and not unaptly resemble trumpets, the name by which 
the plant is there generally known. From the bosom 
of these curious leaves, commonly filled with water 
and dead insects, arise, in June, a number of scapes 
producing yellow or red flowers, consisting of a double 
persisting calyx, the external one smaller, and 3-leav- 
ed ; the inner 5 leaved. The petals 5 deciduous, 
spreading out from beneath the very large, persistent, 
peltate stigma, which overshadows the numerous sta- 
mens. The anther is adnate to its filament. The 
capsule is roundish and scabrous, 5-celled, and 6- 
valved, many seeded. The seeds are also somewhat 
scabrous and compressed. 

The Purslain (Portulacca)^ the type of the order 
PoRTuLAOEJE, bclougs also, as well as all the preced- 
ing genera, to the first order of our class. This suc- 
culent annual weed, with wedge-shaped leaves, is but 
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too common in sandy soils, and in the latter part of 
summer seems to grow up like a Hydra. Its flowers, 
small and yellow, are seldom open, and with the sta- 
mens, sensitive like those of the Cactus, frequently 
close at the touch. The c&\ysi is inferior, and hifid ; 
the petals 5 ; the capsule 1-celled, opening across in- 
to 2 cups or hemispheres. The numerous seeds are 
attached to an unconnected 5-lobed receptacle. 

The JVymjpA^a, or Pond-lily, the type of the Nym- 
PHiEACEjfi, is one of our most beautiful aquatics, send- 
ing up numerous floating, roundish, heart-shaped leaves; 
and scapes, each terminated by large showy flowers ; 
having a 4 or 6-leaved calyx, lOul many rows of large 
petals inserted upon the germ. The filaments appear 
as so many narrower and inner petals adnate to the 
anthers, the cells of which are thus, often, widely sep- 
arated. The stigma is discoid, radiated like that of 
the Poppy, and the unopening capsule or succulent 
pericarp contains as many cells as there are rays in 
the stigma ; the seeds are numerous. 

In me order Di-Pentagynia, or that of flowers 
with from 2 to 5 pistils, will be found Delphinium^ or 
the genus of the Larkspur, of the natural order Ra- 
NUNCULACEiE. There appears to be no caljrx ; a co- 
rolla of 5 petals, and an inner set, or lepanthium of 2 
recurved, and pedunculated petal-like processes in the 
Aconite or Monkshood ; but of only one sessile, but 
bifid petal, continued backwards into a spur in the 
Larkspur. The common garden species has but one 
capsule ; but some of the native species, not very com- 
mon plants, have as many as 3. 

In the Columbine {Aqu%lesria\ belonging to the 
same natural family with Delphinium, there is a 
5-leaved, petaloid calyx ; and 5 very singular, hoUow, 
tubular petals, or rather lepanthia, terminating below 
in spurs or horns containing honey. The capsules 
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are 5, many-seeded, and acuminated with the per- 
sisting styles. Our comnKxi, coral-colored flowef- 
ing i^cies {A. canaderuis), like most of the genus, 
has bitemated, or twice 3-paned leaves, inciseiy or 
deeply toothed at the extremity. The scarlet flowers 
bang pendulous, with the styles and stamens exserted, 
and form, in rocky situations, one of the most ele- 
gant vernal ornaments of die season. 

The Peony (PceovMa) is also another fcenns of the 
Ranunculacejb, and one of the noost gaudy ornar 
roents of the flower-garden. It bears a 64eaved 
calyx ; (when single), a corolla of 5 petals ; md S 
or 3 germs, crowned^ by as many stigmas ; Ihe cap- 
sules the same number, each contain several seeds. 
These have also temately divided, and compound 
leaves, and, in the P. tenuifoUa^ nearly as fin^ dis- 
<sected as (hose of Larkspur. 

In the order Polygyria, you will find the beautiful 
TuKp-tree, or Liripdendron, sometimes, in^Moperly 
enough, called Yellow Poplar, from the -color of its 
wood. The form of its leaves truncated, or. as if 
cut off squarely at the extremity, and so giving it 
sometihing of the form of the ancient Lyre, is very 
peculiar, ft belongs to the same natural family witb 
the Magnolia {Magkouaceje), and is •distinguished 
from it principally by ibe fruit, which consists of a 
<iry cone of imbricated, and partly lanceolate peri*- 
carps, each contMning 1 or 2 seeds. The calyx, as 
in Ma^n^Ua, is 3-)eaved, $md the petals 6. 

In Magnelia the petals are 6 to 9 ; and the fruit 
an imbricated cone of 2-valved, 1 -seeded qdpsules; 
but the seeds are covered witli an aromatic red pulp, 
and, when ripe, they hang out of (he eapsufcs by a 
funiculus, resembling a white and s%en thread. M. 
Ae species of this genits are remarkable for tbeir 
beauty and fragrance ; indeed, the &>wers of tbe 
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M. macrophyUa of Lincoln, in North Carolina, are 
said to be i 4 inches in diameter ; and the leaves, 
disposed in clusters at the ends of the branches, 
white beneath, and pale green above, attain sonietinies 
a length of 3 feet. The whole genus are trees or 
shrubs peculiar to North America and China. Of the 
Tulip tree there are 2 other species in India. The 
most splendid tree in America is certainly the Mag- 
nolia grandijlora^ which extends from Charleston, in' 
South CaroUna, to the shores of the Gulf of Mexico. 
Near Savannah, in Georgia, I have observed trees 
with a smooth shaft of about 90 feet before sending 
off any considerable branches ;^^tbe spreading top is 
clothed with deep green, oblong-oval leaves, like a 
Laurel ; these are, at most seasons, enlivened either 
by large and fragrant flowers, or cones, decorated, as 
it were, with pendulous scarlet seeds. Our most 
common species, in every dark, swampy forest near 
the sea-coast, is the M. glauca, or Swamp Sassafras, 
which extends from the sea islands of Massachusetts 
bay to East Florida. This species forms a low tree 
or shrub, with brittle, white, smooth branches, and 
oblong, laurel-like, but deciduous leaves, whitened or 
glaucous beneath ; from the bosom of these arise 
numerous cream-colored, extremely fragrant, cup- 
shaped flowers, which continue longer in succession 
than in any other species. The M, acuminata, a 
large tree of the western states, and the back parts of 
Pennsylvania, bears inconspicuous, yellowish green 
flowers ; and the M. tripetaJa of Virginia, or Um- 
brella tree, is remarkable for the length of its leaves, 
tufted, so as to spread out at the extremities of the 
branches like an umbrella; this bears also large, 
showy, white flowers, very strongly and pleasantly 
fragrant at a certain distance. The M. cordata, little 
more than a variety of M. acuminata, is remarkable 
for its abundance of fine, yellow flowers. 

11 
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The Anemone, of ibe Ranunculaccie, is a genus 
of which you will find some of Che species very early 
in flower in the sSiade of the forest, parriculaily ^ 
A. nemorosa, growing in spreading cinsters, and Aick- 
ly scattered, with the stem low, bearing 3 leaves, aH 
connected together at the base ) the segments are ^ 
parted, deeply toothed, lanceolate, and acute. AhcfvB 
these comes out a similar involucrum ; and onfy a 
single whhe, or extemaHy reddish or pnrpfish, be!}*- 
shaped flower of 6 parts, resembKng petals, but being 
rather a calyx. The character rf the genus is, te 
have a 3-leaved involucrum distant fix>m the flower, 
with Its leaflets divided. The calyx is petaloid, with 
from 6 to as many as 15 leaves. There are no 
proper petals in this view. The seeds are numerous, 
and either, as in the PulsatUlas, ending in long pki«- 
mose awns, or naked of this appendage; and in 
some species,, as in Jt: mrginica and others, produc- 
ing a copious quantity of wool at their base. These 
ought properly to be sejparated, at least, from the 
Ptusatulas, which have the plumose seeds of Cle»- 
matis. 

Hepatka Ijas been removed from Anemone, from 
which it differs, no doubt, in general aspect. This 
has a 3-leaved, undivided involucrum, neai* the 
flower, and so resembling a caljrx. The pietaloid 
calyx (commonly blue, sometimes white, or red) has 
6 or 9 leaves, or even p^ore in jff. acuta, disposed ih 
more than one series, andtthe seeds are without awns 
or down. These are vei^ early flowering, evergreen 
plants, with 3-lobed leaves, hence called Liverwort. 
The flowers grow in considerable clusters, particularly 
when cultivated, and then often occur double. 

The Ranunculus (Crowfoot or Buttercup), giving 
name to a natural order, of which we have already 
quoted several genera, has flowers (commonly ydlow) 
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(umished with a Meaved calyx ; and 5 petals with a 
dectariferous pore, and smajl scale at tbeir base, on the 
bside. Tha capsules or caq>eU are numerous, ovate, 
and mucronated with the remEuniDg stigma, contain- 
ax 1 seed, but, hke a nut, not opening. The species 
01 this geous are oumecous, and many of them com- 
mon id every field and lane. They have generally 
deeply and much divided leaves ; and the yellow, cup- 
shaped flowers am>ear internally as if varnished. The 
Persian Ranunculus, R- onoficiu, wlih it; numerous 
and various colored double flowenng varieties, ig one 
of tha greatest ornaments of the gardeni presenting 
brilliant colored flowers, nearly ae large as roses, ahcl 
coming out at an early season of the year. The 
roots of diese in a dry state, consisting of little tufts 
of cyliodrio tubers, are commonly unponed from 
Holland, the great 

The Largest flow le JVc- 

lumitimn, oelongiDg aquatic 

of the aouthem a: g alsQ 

qear Phikifelphia, i lit^ 

leaves, which are p e, ind 

either float or rise pedu4t 

^es always appear >earing 

s large, yellowish white flower, having a petaloid, 4 
to &-leaved calyx ; and mapy concave petals- The 
pericarps or nuts, Uke acorns, each containing 1 s^ed, 
aro entirely immersed to the summit in a top-shaped, 
or turbinate spongy receptacle. Of this genus there 
fxe also 1 or 2 other species ii) India and China ; 
that of India scarcely difieflng from the JV*. luteum of 
this country in any thing but the fine rose color of its 
flower:^ tmd more scabrous peduncles. 
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CHAPTER XXI. 



THE CLASS DIDYNABOA. 



This class and its 2 orders each embrace a very 
natural and similar assemblage of plants. The gen- 
eral character of the flower, as we have elsewhere 
already remarked, is its irregularity, being almost 
universally ringent, gaping, or personate with the lips 
closed. The corolla in all is monopetalous ; and the 
stamina 4, in 2 pairs of unequal length, so situated in' 
consequence of the inequality of the corolla. This 
distinction in the length or proportion of the stamens, 
consequent on the peculiar trait of the corolla, is the 
foundation of this class, and hence called Didynamia, 
or 2 powers ; but, as in 2 very distinct natural orders 
of the same class so characterized, there exists but 
one pistillum, it became necessary to have recourse 
to some other character for the foundation of the 
orders^, such a distinction iis then very obvious in the 
fruit ; for in the first order, including all the 4 sta- 
mened Labiatje of the natural method of arrange- 
Vient, in which, as in the following order, there is but 
one style, there is always in the bottom of the calyx 
4 apparendy naked seeds, and hence the ordinal 
name of Gtmnospermia. But in the 2d order of 
irregular flowers with didynamous stamens, the single 
style is succeeded by a regular, and commonly 2- 
celled capsule, containing abundance of small seeds 
attached to a central receptacle. 

The 2 orders of this class, in a natural point of 
view, are quite distinct from each other ; and, not- 
withstanding the nominal similarity of the fruit in the 
AsP£RiFOLi£ of Pentandria, which have also 4 car- 
pels in the bottom of the calyx, no 2 families of 



plants are much mtHe diB»i)vlar W aspect or genei^^l 
character ihan these prhei» compared with the Labi- 
ate:. That they are allied to plants of the 5th class, 
however vaguely, is still certain from the quinary 
divisions of the calyx apd COToIla. Widi regard to 
the 2d order of this class, Anoiospebhia, their affi- 
nities vf'tth plants of the 5th class is unquestionable, 
several bearing, even with the irregular corolla, still 
the plain rudimwts of the 5ih stamen, is in Foxglove, 
Pentttemon, Bignonta, ^ntirr/anum, and others. Thfl 
Peloria, a variety of .Sjitirrhinum Linaria, or Toad* 
dflx, is perhaps one c^ the most remarkable things 
m the vegetable kingdom. This species, like the 
rest, orduiarily bears a personate or close-lipped co- 
rolla, Irom the lower segment sending out a long ^ur. 
Internally is Ibund 4 didyn 
sUght rudiment of a 5th. ] 
irregular flower is Uansfbmu 
an equal, 5-lobed, reflected 
below in 5 equidistant spurt 
5 equal aad perfect stamens 
of uiat monstrosity which d 
ers ; there are only & lottes 
nary, and only 5 stam^is, b 

of unequal length, and the rudiment of a fifth. The 
conclusion is, therefore, obvious, thai this apparent 
monscroEuty, or departure ircNit the ordinary course 
of abortion and imperfecdoa of parts, is, in reality, 
the genuhie symmetry, not merely of Anttrrkinum, 
but probably of all the genera of the 2d order of 
Didynamia ; and, that the ordinary irregular fignie of 
the flowers of this class, and their abortion of parts, 
is the real monstrosity, of which the rarely produced 
regular flowers, as in Peloria, are the symmetrical 
type ; and we see here another examfde of the great 
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prevalence of the quinary division or addition of parts 
in the flowers throughout the Dicotyledanaua class of 
plants. 

THE ORDER GTMN09PERMIA 

is, in fact, the remaining Labiate of the natural 
method, not included in the 2d artificial class of Lin- 
naeus. In all these plants a common resemblance is 
obvious ; they are many of them aromatic, all of 
them square-stemined, and opposite-leaved ; generally 
producing their flowers in whorls or axillary clusters 
at the summit of the stem, brought often so near 
together as to resemble a spike. They may be con- 
veniently divided into 2 sections : in the first of which 
divisions of genera 

TAc' calyoB is mostly -^-deft^ and nearly regular. 

The first of these genera, which commonly offers 
itself in our Floras, aqd^io ."nature by the banks of 
streams and in low grotmds, in flower about midsum- 
mer, is the Teucrium^ which you cannot mistake, as 
it entirely wants the upper lip of the corolla, or rather, 
it appears cleft, and the stamens will be found pro- 
truded through the conspicuous fissure. We have 
but 2 species which are common, both with ovate, 
entire leaves ; in one inclining to lanceolate (T. cana- 
dense) ; in the other to oblong, and above sessile 
(T. virginkum). The flowers are brought together 
so closely, as to- form a spike. These species are very 
nearly related, and, contrary to most of the European 
ones, have little or no odor. 

The Lanthusj a peculiar American annual, deviates 
very remarkably, as its name implies, from most 
other Labiatje, by the regularity of its 5-lobed (blue) 
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corolla, almost like a fuonel, with a straight and narrow 
tube. The calyx is campaaulate (externally bluish) ; 
the stamens, as might be expected, nearly equal ; 
and the stigma linear and recurved. This plant is 
not uncommon, by way sides, in the middle and west- 
ern states, and is covered with a somewhat viscid 
pubescence of a stroog imd rather heavy, but not un- 
pleasant, odor. 

The Catmint {JVepeia) has a dryish striated calyx ; 
the tube of the corolla rather long, the intermediate 
segment of the lower lip crenate, with the margin of 
die orifice reflected. The stamina approach each 
other. The strong peculiar odor of most of the 
species of this genus is well known, particularly that 
of the common kind (JV. caUtria), which renders it 
very attractive to cats, and they often tear and devour 
it with greediness. 

The Groundivy prostrate 

plant, with roundis and pretty 

small, blue flowei nee, from 

other genera, by i te anthers, 

which approach e to form a 

cross. It has also la bifid. 

Horebound, or be recog- 

Dised by its lO-ribbed, lO-toothed calyx ; it has, he- 
sides, the upper lip of the corolla narrow, straight, 
and cleft. The common species by way sides, near 
houses, has hoary, wrinkled, roundish-ovate, toothed 
leaves. 

The PycrtanffKinum, or Mountain-mint, an Amerir 
can genus, may be known by haVhog its small, pale 
colored flowers disposed in heads, and surrounded by 
an involucrum of many narrow bractes. The calyx 
is tubular and striated ; the upper lip of the corolla 
nearly entire ; the lower )ip 3-cleft. The stamina 
nearly equal and distant. In the 2d section the 
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Calyx is bUabiate- 

Here you will find the Marjoram (Origanum), 
which has the flowers collected into a dense 4-sided 
spike, and the upper lip of the corolla straight, flat, and 
emarginate. The common species (O, vulgare) will 
be met with in dryish fields, somewhat elevated, 
in flower from June to October, or even November. 

Draoocephalum, or Dragon's^bead) of which the 
United States afibrd s^veial fine perennial species, 
may be known^ at oocei by d}e remarkable inflation 
of die orifice of the corolla ; the upper lip is concave, 
and the stamina unconnected. The j9. virginicum is 
raiher a tall plant, (at least when cultivated,) and re- 
markable for its very regolarly arranged, crowded, 
and dbngated spikes of coaspicuous pii& flowers. 1X9 
leaves are also narrow, lanceolate, and serrate. 

PruneUa^ or Selfbeal, common every where, but 
particularly by way-sides, is readily distinguished by 
Its dense spikes of bright blue flowers ; and by the car 
lyx, of which the upper lid is flat and dilated } biU: 
more particularly recognisable by its forked filam^[its 
(not ardculated as in ^age), one of the points only be- 
ing antheriferous. 

SdUdlariaj or Skullcap, is at once known from ail 
the other La9UT4e by the peculiarity of its caly?^ ; 
the upper lip covering the frui^ like aa operculum or 
lid, and with its edges entire. There are a considera- 
ble number of species in the United States, aU of them 
bearing blue flowers, curved: upwards, and having a 
wide orifice to the corolla. Hie S. gaUriadaia^ with 
cordate lanceolate, subsessile, <:;renated leaves, and 
axillary, solitary flowers, has been somewhat celebrat- 
ed as a specific for hydrophobia ; but it is, in all pro- 
babihty, very litde entitled to such merit. 

The Trichostema, or filue-cmite, ii^ a genu^ peculiar 
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to the Unked States, being annuals, of which there are 
only 2, very nearly allied species. The common T. 
dichotoma, in flower from about July to September, 
is frequent on gravelly and sandy hills, being low 
and much branched, with an aromatic and rather 
heavy odor. The flowers are of a bright blue, and 
remarkable for the narrow, falcate or curved appear- 
ance of the upper lip of the corolla. The calyx is 
also resupinate, or lying along, as it were, upon its 
back. The stamina are very long, and incurved. 



THE ORDER ANOIOSPERMIA. 

The plants of this order have very little relation 
with those of the preceding ; and are easily distin- 
guished by having a proper capsule. The corolla, in 
many of the genera, is personate or closed, in others 
open, and approaching to the regularity of the simple 
pentandrous class. There are here also 2 sections, 
characterized by the calyx, which is 4 or 5-cleft. The 
first we shall notice have the 

* Calyx b^Uft. 

The Vervain {Verbena) appears distinctly related 
to the preceding order, as it has 2 to 4 seeds, or car- 
pells, mclosed, at first, in a thin evanescent pericarp, 
but when mature, they appear naked. The calyx has 
one of its teeth or dentures truncated ; and the corol- 
la is fimnel-formed, with a flat, slightly unequal 5-cleft 
border. The stamens 2 to 4. Several of the spe- 
cies are rather common weeds in moist grounds, 
and by way-sides, particularly the Netde-leaved Ver- 
vain \V. urticifolia), widi rough leaves, like Nettles 
in form, and bearing filiform, or very slender spikes of 
inconspicuous white flowers. The V. hastata is a tall 
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pl^t with ihickeffy long spikes of bkie flowers ; and 
with the laneeolate, deeply serrated leaves oceasionalr^ 
ly looed, or hatbert-shaped at die b«se> psfftkularly 
the lower and larger ones. This genusis tbe type oC 
a natural order VERBENAexiB. 

Scrophvhria^ or Figworl, is r^BarkaUe for ks 
brown, and almost globubr flowers, which areresuf»« 
aate, divided into 2 short lips, with an inlerniednle 
scale. The capsule is 2-ceBed. The eommon spe^ 
cies, iS. mortlott^a, has nettle like fcetid leaves. This 
genus is the type of the natural order Scrophulari^. 

The Btgnonia^ or Trumpet-flower, is also the type 
of an order of the same name, and one of the most 
beautiful and showy genera of this artificial order. 
The calyx is - cup-shaped, of a leathery ecmsistence, 
with a 5«toothed border. The corcJla campanalate, 
5-lobed, and ventricose or swelled out on the und^ 
nde. The capsute is a kind of 2-eelled sUique ; and 
the seeds membranaceously wtnged. Our oommoo 
species, occasionaUy ^^ftfiq^- 1^7:^^ banks of rivers 
amidst bushes, and in^owe^it from July to August, is 
the B, radicans, having a creeping, long branched 
stem, which sustains itself to neighboring objects and 
rocks by the adhering fibres which the branches send 
out, Ske Ivy, at short inter vab« The loaves are pinnat- 
ed ; and the flowers, large and searlet, are sparing^ 
produced in terminal clusters firoip branches of the 
present year. These flowers commonly contain the 
rudiments of a 5th stamen. 

.Sniirrhimum, or Toad-^flasf, is anothear genus of the 
ScHOPHULARTjQ, which presents, in ordinary, a 5-parth 
ed cal3rx ; a personate or ringent corolla, with a promi-* 
nent nectariferous spur at the base. The capsule is 
2-celled, bursting at the summit, with reflected teeth* 
The most common species of the genus is A, lAnmimt 
a perennial with running roots, growing profusely ia 
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wastes and bjr road ^es ; in flower from June to 
November. The stem is simple and terminated by a 
dense spike of rather large flowers, sometimes called 
Butter and Eggs, from the fine contrast of yellow and 
orange which they present. The leaves are linear 
9Qd crowded. Ol the Pelaria, one of its extraordi-* 
nary varieties, we have already spoken. 

The curious ColUnsia^ of die shady banks of the 
Ohio, and the western forests of Pennsylvania, belongs 
also to the same natural order with the' preceding ge- 
nus. It has a 5«*cleft calyx ; a bilabiate corolla, witfa^ 
the orifice closed ; the upper lip bifid, the lower trifid, 
the intermediate segment forming a keeled sack, in 
which are included the declinate style and stamens: 
The capsule is globose, partly 1 -celled, and imperfect- 
ly 4-valved ; seeds few, umbilicate. The (J. vema 
is a low annual, flowering in May ; with opposite, ovate, 
oblong, sessile, obtuse leaves, the lower ones petiolat* 
ed ; and having a capsule containing only 2 or 3 seeds. 
The flower is beautifully i^aitQ^lored, the upper lip 
being white, the lower a no^mtfj^. A second, and very 
inmilar annual species is found on the banks of the Ar- 
kansas west of the Mississippi ; which I propose to call 
Cottinsia *violacea from the peculiar hue of the corolla. 
In this species the capsule contains 8 to 12 seeds. 

Another very ornamental American genus of this 
order is Gerardia, of which there are no inconsidera- 
Ue number of species in the United States, and sev*^ 
eral of them rather common. The genus is divisi- 
ble into 2 sections from the color of the corolla ; as, 
-those with purple, and those with yellow flowers. In 
the form of the corolla and general aspect they appear 
as the counterpart of the European Foxglove, and 
might well be called the American Foxglove. They 
.have a calyx which is halfway down 5-cleft, or 5-tooth- 
ed. The coroUa is somewhat campanuhle, unequally 
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and obtusely 5*k>bed. The capsule S-ceOed, opeoing 
above. The 6. purpurea^ flowering from August to 
October, is not unfrequent in moist sandy soils, and 
marshes, near waters. It is much branched, bearing 
long, scabrous, linear, acute leaves ; and large, purple, 
subsessile flowers ; with the diviaons of the calyx sub- 
ulate. Another species in drier places, in woods, the 
G. tenuifolia^ is very similar, but lower growing, and 
with peduncles which are longer than the purple flow- 
ers. The O, ' fiava of the second section, unlike the 
"preceding, is perennial ; having nearly a simple stem, 
subsessile, lanceolate, pubescent leaves, either entire 
or toothed, the lower ones deeply so, with subsessile, 
large, yeUow flowers like those of the Foxglove. In 
the corolla of several of these species there is often 
the rudiments of a 5th stamen. 

In wet places and ditches, about the month of Au- 
gust, you will not unfrequently meet with the Mimvius 
ringe^iSj with blue, ringent, almost personate flowers ; 
having the palate of the lower lip prominent, and the 
upper lip reflected at the sides. The calyx is also 
angular, with the summit 5-toothed ; the stigma thick, 
and bifid ; the capsule 2-celled, the seeds numerous 
and minute. This species is erect and smooth, with 
sessile, lanceolate, acuminate leaves, and axillary pe- 
duncles longer than the flowers. The M. alatus is 
very similar, but has quadrangularly margined stems, 
peduncles shorter than the flowers, and petiolated, 
broader leaves. 

In Pentstemon, a peculiar genus of America, abound- 
ing in tlie western wilds and territories, there is a 5- 
leaved calyx (as in Foxglove) ; a bilabiate, ventri- 
cose corolla ; a fifth sterile filament longer than the 
rest, and bearded on its upper side ; and hence the 
name of Pentastemon» The capsule is ovate, 2-celIed, 
2-valved, containing many angular seeds. There are 



•" 



1 



ORMR ANVIOSPCRinA. 133 

two sqpeeies notuncomtnon in the middle states, in drjr 
fields^ and stony grounds. The P. pubeseensy pro- 
duckig its piiTpli^ blue flowers about June ; the pu- 
beseent leaves are lanceolate, oblong, sessile, and ser- 
rulate ; the fioMCers in a thin panicle ; with the sterile 
filament bearded above the middle. The P. Uev^or 
turn is very similar, but smooth, with paler, later flow- 
ers, and is less common, except to the south. 

TbB C%elone, more common than the preceding 
genus^ at least the, C glabra^ found io. wet places, in 
flower from August to October, is distinguished from 
Pentstemoft by the thick, shwt ventricose form of the 
ringent cordis, in which the sterile filament is shorter 
Kkewise than the rest; the anthers are woolly, and 
the seeds membranaceously margined. The flowers 
of the C glabra are large and white, in dense spikes; 
the^ leaves lanceolate, oblong, acuminate and serrate. 



«« 



Calyx A-defi* 



In wet meadows, about May and June, you will 
sometitnes observe a very gaudy, low, unbranched 
plant (^ tins class and order, to which some years ago, 
with its congeners equally characterized, I gave the 
name of Euchroma^ nearly the vulgar appellation of 
Painted-cup (probably an Indian name, as is that of 
Red-bud, given to the Cercis). The common species, 
here alluded to, E. coccmea^ has the leaves and fine 
scarlet bractes spread out, each into 3 wide divisions 
like finsers on the stretch. The corolla is inconspic- 
uous, of a greenish yellow, and bilabiate, with the 
upper lip very long and linear, embracing the style 
and stamens; the calyx ventricose, 2 to 4-cleft; 
the anthers linear with unequal sized lobes, all of 
them cohering together into the form of an oblong 
disk ; the capsule ovate, and compressed, 2-celled ; 
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the seeds numerous, surrounded with a membranace* 
ous inflated vesicle. The Bartsia pallida^ of the 
White Mountains of New Hampshire, is anodier spe- 
cies of Euchroma, characterized by having entire nar- 
row leaves, subovate, pale pink colored bractes, some- 
times almost white, slightly toothed at the extremity ; 
and the teeth of the calyx entire. 

The Epiphegus, or Beech-drops, of the natural order 
Orobanchejb, and formerly included in the genus 
Orobanche, may weU be known, as its generic appella- 
tion implies, by its uniform parasitic situation near the 
roots, and beneath the shade of Beech trees. The 
flowers, on the same plant, are polygamous, or fertile 
and infertile, though not as in true monoecious plants 
reciprocally necessary to the perfection of the fruit, 
for the first flowers produced, for some time, are all 
perfect, and the latest developed flowers alone are 
sterile. The calyx is very short, 5-toothed (and so 
an exception to our section). The corolla of the in- 
fertile flower (yeDowish with purple stripe3) is ringent, 
compressed, and 4-cleft ; having the lower lip flat ; 
the corolla of the fertile flower minute, 4-tooihed, 
and very deciduous ; the capsule truncate, oblique 
to its axis, I -celled, imperfectly 2-valved, and opening 
only on one side. This curious plant, thickly scatter- 
ed, flowermg about September, is entirely leafless, 
and destitute of verdure, repeatedly but simply branch- 
ed, with the flowers distant and all over the stem. 
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CHAPTER XXn. 

OP THE CLASS TETRADYNAMIA.* 

In the plants of this class, known to you already as 
the Crucifer£, and equsdly natural in the present 
artificial system, there are 6 stamens, arranged com- 
monly in 2 sets, and of an unequal length ; 2 being 
shorter than the other 4, in consequence of a small 
gland interposed betwixt their base and tiiat of the 
germ. Unlike thepknt&£if the simple sixth class, the 
flowers of this are easily distinguished by producing a 
calyx and corolla of only 4 parts, or in symmetry with 
the 4 longer, and more perfect stamens. The fruit 
Uso, as in tUdynamiaj alone, forms the distinction of 
the orders ; but here the orders both belong to the 
same natural group, and are so closely related as to 
pasB insensibly almost into each other. They are 
founded merely on the comparative length of tlie pod 
or sillque \ the first being termed Siliculosa, and the 
second order Siliq,uosa. 

Four stamens, instead of 6, the ordinary number, 
appears to be the symmetrical proportiicm of this class ; 
and constant examples of a number below 6 are not 
wanting in nature ; as for example, in Lepidium vir- 
ginicum there are only 2 to 4 ; and in Draba caroli" 
niana, where there are also 2 of the 6 commonly want- 
ing. The 2 other short stamens then with their glands, 
which seem to form a separate system in the cruci- 
ferous flowers, have been assumed, perhaps rather 
boldly, as so many interposed rudiments of other flow- 
ers ; and it is indeed asserted, that instances have oc- 
curred of their so developing themselves. That a sin- 
gle stamen with its gland may be occasionally the 
type of a flower, is not so extraordinary a circum- 

* From mfo^fffaur, and Ivvafttt, power, the power of four. 
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Stance as at first might appear, for we have unilbnii 
examples of this abridgment in the family of the 
Euphorbias; aM, in that ^enus itself, the dower, tiU 
lately considered simple, is always a compound of 
one female individual without any periandi, and 
many mascuUne iBowers, perfectsd progressively, con- 
justing each of a mere jomted stamen, and its minme 
inconspicuous scale. Tlrat such arereal flowers appears 
from me occasional occurrence of a cidyx and ooroBa 
in connexion with the sii^le stamen, and arising firotn 
the articulated point, of which the lower joint alon 
thus represents the whde periaodi. 

THE OBBSR SIIiECI]I<05A. 

in this order the pod is short, round, and convex ; 
or circular and flat, approaching more to the nature 
of an ordinary capsule than the silique of the next 
order. Its diminutive size, however, is not always the 
most characteristic distinction which it presents tor ob- 
servation. In both kinds of fruit the pod is divided 
into 2 cells by a partition, and opens by 2 valves, hav- 
ing the seeds attached (when several), alternately, to 
either edge of the dissepiment, which at once removes 
this kind of fruit from the nature of the legume, or 
pod of the Pea ti'ibe, for this, though furnished with 
2 long valves, has no partition, and only a single suture, 
for the attachment of the seed. The partition of the 
silique, or long pod, of the second order of this class, 
is said to be parallel with the plane of the valves, and 
is nearly their breadth, allowing for their convexity ; 
but, in several of the silicles of our present order, 
such as that of the Cress and Shepherd's-purse, the 
valves are not merely convex, but folded together, 
and so compressed as to appear keeled like a boat. 
In this case, the partition appears very narrow com- 
pared ^ the whole breads of the silicle, and, is said. 
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very truly, to be transverse, or as it were in an opposite 
direction to that of the dissepiment in the silicle. One 
of the most remarkable examples, though deviations 
from the ordinan^ character of the capsella or silicle, 
is that of the Psycfdne^ so named from Psyche^ the 
Butterfly, in allusion to the fruit which instead of 2, pre- 
sents constantly 3 cells, and 3 broadly carinated valves, 
to the alicle. The same number of valves, though not 
constant, may often be observed in tlie fruit of the com- 
mon Candytuft {Iberh umbellata). In BiscuteUaj 
the dissepiment is reduced to a mere axis of attach- 
ment, to apparently, 2 different circular fiat silicles, 
united as one fruit by their edges merely, and hence 
the name, which signifies 2 litde shields. 

One of the most common weeds of this order, 
thoiUgh worthy of examination, is the Shepherd's-purse 
{Tidaspi Bursorpasioris), deriving this specific name 
from the peculiar form of the capsule. The plant has 
but fittle to recommend it, being an unsightly annual, 
running, only too quickly, over neglected gardens and 
wastes, and is one of those plants, like the Chickweed, 
and the Black Nightshade {Solnum nigrum), which 
have made themselves denizens of the whole habitable 
world. In the United States it is quite common on 
the banks of the Mississippi, and the more distant 
Missouri. Its radical leaves are pinnadfid, with the 
divisions toothed, and sometimes bent in an arch. 
The flowers are very small and white. The silicle or 
capselhy which gave name to the plant itself amongst 
the ancient botanists, is triangularly obcordate, but 
without a keel or empty margin ; and the cells, each, 
contain a multiplicity of minute seeds. Such ought 
to be the description of die genus, which would then 
probably include no other plant ; but at present, by 
many, the genus is very unpnilosophically constructed, 
so as, in reality, to exclude our Shepherd's-purse, and 
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embrace other plants quite dissimflar, wUcb commoa- 
ly make a nearer approach to the Cress or LefiSium 
by their rounded and carinated silicles, but di&r also 
from that genus by their multiplicity of seeds. 

One of our very earliest plants, the DrcAa tfertM, in 
flower often in March, in the middle states, belongs to 
this order. It is an annual, bearing small white flow- 
ers, and the plant, of very diminutive size, bearing a 
few lanceolate, short, hairy, somewhat serrated leaves, 
and naked scapes, with a terminal corymb of flowers, 
which, in character with the genus, are succeeded by 
elliptic-oblong silicles, rather flatly compressed, and • 
the cells icontaining many minute seeds without mar- 
gin. The cotyledones, here, indeed, a desperate mi- 
croscopic character, are also brought in, as on many 
other occasions in this class, to affi)rd an additionsd 
character, and they are said to be acoumbent; that is, 
with the back of one of the seed-lobes applied to the 
curved radicle. The cotyledones are also said to be 
incumbenty when their edges are applied to the radicle. 
In this, and the next species, D. carolinianaj the 
petals are very distinctly cleft. In the latter, the 
silicle is so long as to appear linear-oblong, exceeding 
in length its supporting pedicel. 

In Liepidiumy or Cress, the silicle is roundish-ovate, « 
or pardy obcordate, with the valves carinated and 
bursting open ; and each cell contains but 1 seed. 
The cotyledones are incumbent. 

In the Moonwort (iwnana), sometimes called Hon- 
esty, the silicle is roundish-oval, quite flat, pedicellate 
or sdpitate, and as large nearly as a cent. This is 
not an uncommon garden plant, producing heart- 
shaped, indented, acute leaves, the lower ones petio- 
lated ; the flowers, nearly as large as those of the 
Wall-flower, are of a fine purple ; and 2 of the leaves 
of the calyx are swelled out or gibbous at the base. 
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The Candytuft of the gardens (Iberia) is at once 
known by its inregular corolla, in which the 2 outer 
.petab are larger than the 2 others. 

THE SECOND Om)£R SILI^UOSA. 

The plants of tlus order are known by producii^ 
-a long, slender, linear pod, as in the example of the 
Wall-flower {Cheirantkus), which has a flattish, or 
conyex-sided, long pod, containing many flat seeds^ 
with a winged margin ; and a calyx whose 2 opposite 
leaflets are gibbous at the base, occasioned by a 
glandular tootblet on each of these sides of the germ. 
The Stock-Gillyflower, among others, also belongs to 
ihis showy genus, several of which are remarkabk 
for the beauty and fragrance of their flowers. It 
is only distinguishable from the true Erysimum^ by its 
roiaad, instead of quadrangular pod. 

The Radish (Raphantis) has a very peculiar, cy- 
lindric, jobted, and swelling silique, which never 
spontaneously opens ; and has a pair of glands be- 
tween the shorter stamens and the pistil, and a second 
pair between the longer stamens and the calyx. 

In the genus Arhbis, or Wall-cress, some of them 
common annuals, with white flowers, the silique is 
linear, with the valves flat, and 1-nerved. The seeds 
disposed in a single row ; the cotyledones accumbent ; 
and the calyx erect. Most of the species grow in 
dry fields or rocky hills, and are in flower from April 
to June. 

In BJMperis (Dame's-violet or Rocket), of which we 
have a common garden species (H. matroncdis), with 
purplish or white and fragrant flowers, very like to 
those of the Stock-Gillyflower ; the silique is some- 
what quadrangular, or 2-edged ; the sdgma nearly 
sessile, and formed of 2 connivent lobes; the 
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cotyledones flat and incumbent, with the calyx closed 
(or not spreading), and gibbous at the base. Of this 
'enus there is one small flowered, inodorous species 
H. pinnatijida) in many parts of the valley of the 
jhio. The leaves are acutely serrate, the upper ones 
lanceolate, the lower ofi;en pinnatifid-lyrate. This plant 
is very nearly related to Sisymbrium. 

In Sinapis, or Mustard, the silique is almost cylin- 
dric ; the seeds globose, arranged in a single row ; 
the calyx spreading ; and the cotyledones conduplicate 
or folded together. Most of the species are common 
weeds, but one of them is used In salad, and another 
afibrds our common warm condiment of that name. 
The genus differs but little from that of the Cabbage 
{Brassica) ; but in the latter the calyx is erect. 

Isatisy or Woad, used by dyers, though placed 
here, belongs more properly to the Siliculosa. It 
bears lanceolate, 2-valved, and rather short siliques, 
of only one cell, in consequence of abortion, and 
containing but 1 seed ; the valves are also carinated 
or keeled, like a boat. The flowers are yellow, and 
numerous ; the stem-leaves amplexicaule or embrac- 
ing, and sagittate or arrow-shaped. 

For convenience and affinity, we find here append- 
ed to the close of this class the genus Cleoim^ of the 
natural order Capparides. It bears a 4-leaved, 
spreading calyx, which is not deciduous ; and 4 un- 
equal, long clawed petals. The stamina 6, unequal, 
onen connected at the base ; and the silique stipitate 
in its calyx, consisting of but one cell, with the curv- 
ed, shell-formed seeds attached to a filiform marginal 
receptacle, in which character, of the silique and seed, 
this, and the following genera, essentially differ from 
the Cruciferje. Most of them have a heavy, dis- 
agreeable odor, and are possessed of deleterious 
properties, which is not the case with the other plants 
of this class. 
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The flew ge»us Pelanma, lately separated froci 
Cleomej has a similar corolla widi that genus ; but 
from 8 to 32 stamens ; and a silique of an oblong, 
linear form, and sessile in the calyx. This plant is 
very heavy scented, and viscid, with temated leaves ; 
and is found, though not very commonly, on the 
sandy i^ores of lakes and rivers. 

The curious Stanleya^ of the banks of the Missouri 
and of Florida, w4iere there is also an additional 
i^pecies, appears to unite die Cruciferje and Cappa- 
iuB£s almost uninterruptedly; for with the flower, 
partly, of Cleomej and its stipitated firuit, it presents a 
complete dissepiment in the narrow and long silique, 
^nd has oblong seeds, with flat cotyledones. The 
'i^. pmnatifida produces thick, and glaucous, pinna- 
lifid leaves, not much unlike those of Sea-kale ; its 
flowers are bri^t yellow, in long and crowded ra- 
cemes; with a very spreading yellow calyx; long, 
erect, conniving petals; and 6 stamens. 



CHAPTER XXni. 

OF THE CLASS MONADELPHIA. 

The plants of this class are only to be known 
from those of the other simpler classes by the com- 
bination or union of their filaments into one body, 
and hence the name of Monadelphia^ or one brother- 
hood. This character, sometimes ambiguous or slight, 
as in Geranium and Pelargonium^ is not calculated 
to bring together an uniform and natural group of 
plants. Though one of the orders, at least, contains 
a natural assemblage of the strictest symmetry ; this 
is the order Polyandria. The orders are formed 
without any reference to the pistils or fruit, and un- 
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like any of the preceding, secondary divisions, upon 
the number and disposition of the stamens. 

THE ORDERS PENTANDRIA AND DECANDRIA. 

In Pentandria is now placed the Passion-flower 
(Passiflara\ the type of a peculiar natural order of 
the same name. This genus, of scandent or climb- 
ing plants, is one among so many others peculiar to 
America, but more particularly to the forests of the 
southern continent. Their immensely long, and oftea 
woody branches attain the summits of the loftiest 
trees, or trail upon the ground, adorned with peren- 
nially green or falling leaves, sometimes palmate, or 
lobed like fingers, in others like those of Laurel. 
They sustain uemselves by means of undivided ten- 
drils ; and send out a long succession of the most 
curious and splendid flowers, of which no other part 
of the world oflTers any counterpart. Some of these 
flowers are extremely fragrant, and succeeded by 
pleasant tasted, acidulous fruits, resembling berries or 
small cucumbers. — ^The character jC»tbe genus is, 
to have a 5-parted, colored calyx ;^petals inserted 
upon the calyx ; the nectary or lef>antiiium, a crown 
of filaments ; and the fruit a pedicellated p^o^ or 
berry. There are 3 species indigenous to the United 
States, commonly growing in light and dry soils, near 
the banks of rivers, from the lower part of the states 
of Delaware and Maryland, to the south and west 
indefinitely. The P. lutea has small, greenish yellow 
flowers of but little beauty, and cordate, obtuse, 3- 
lobed leaves. The P, incamata has conspicuous 
reddish or pale colored flowers, and 3-lobed, acute, 
serrated leaves, with 2 glands on die petiole, and, 
as in many other species, furnished witii a 3-leaved 
involucrum, almost similar to an additional calyx. 
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OF THE ORDER HEPTANDRIA. 

In this order comes the genus Pelargonium of the 
Cape of Good Hope, or green-house Geranium^ 
The flowers are irregular in Sieir proportions ; there 
are 10 filaments, but only 7 which bear anthers ; the 
upper, larger segment of the calyx communicates 
widi a grooved nectary, which often proceeds a con- 
siderable distance down the peduncle, and at its ter- 
mination has the appearance of an articulation. The 
fruit, as in the following genus, and most others of 
the natural family Geraniaceje, consists of 5 peri- 
carps with long awns, united to lengthened recepta- 
cles ; when mature, they separate elastically from 
the summit to the base, with the awns then spirally 
twisted, and internally smooth. Of this splendid, 
and much admired genus, there are n6w more than 
350 species, besides many varieties^ the effect of ac- 
cident and cultivation. Most of them are fragrant, 
and form straggling shrubs ; a few die to the ground, 
and come up and flower periodically ; but most of 
them are in pelrjgpiual leaf. 

decandrta. 

Geranium^ properly so called, only differs from 
Pdargonitan in the equality of its calyx and corolla ; 
and in producing 10 perfect stamens, of which the 
5 alternate ones are longer, and have nectariferous 
glands at their base. Of this genus, our most com- 
mon vernal, large flowering species, in woods, is the 
pale purple flowered macuiatum, which bears round- 
ish, 3 to 5-parted gashed leaves, with the upper ones 
opposite and sessile ; the petals are entire ; the stem 
angular and forked ; the root tuberous and peren- 
nial. 
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THE ORBBR POLTANDIHA, OT family MaLVACEjE. 

After mspecting the flower of die Hollyhock or 
Mallow, you will need no further definition of a Mal- 
vaceous plant, or be at a loss for reference and 
natural alliance wherever you may meet it. The 
stamens are numerous, with their filaments united into 
a column in the centre of the 5-petalled, but adhering 
corolla ; to these they are also firmly ingrafted. This 
peculiar union of the filaments gave rise to the ancient 
appellation. of Coluhniferje, by which this natural 
order was once known. In the centre of this hollow 
column of stamens, when slit open, you will find the 
styles disposed in another bundle, though not com- 
monly ingrafiied together as the filaments ; these vary, 
from 5, to an indefinite number, and always accord 
either with the number of the separate pericarps, or 
the capsular cells. The calyx is often double, and 
sometimes alone affords generic distinctions. In this 
family are included some of the most useful as well 
as splendid productions of the vegetable kingdom ; 
such are the Cotton ( Gossypium) : the Silk-cotton, 
or Bombax, a splendid genus of tall evergreen tropi- 
cal trees, also afibrding a long and soft silky cotton : 
the CaroUnea of the West Indies, remarkable for 
the vivid colors and magnitude of their fkiwers : the 
Barringtonia of the tropical islands of the Pacific, a 
tall and magnificent tree, full of large and most beau-^ 
tiful flowers, of a brilliant white and purple. But the 
most wonderful of all productions, m the singularity 
of its flower, is the Hand-tree of Mexico (Chdroste^ 
mon), whose spreading, linear stigmas, inclined to one 
idde, not unapdy resemble the hand of a monkey. 
The largest and longest lived tree in the world, is the 
Adansonia, or Sour-sop of Africa, the base of whose 
trunk has been found to be of the enormous diameter 
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of 26 feet, tod sufficiently large, when hdtew, to 
affi)rd shelter fot seveM iiegro families. Ad^tisbh 
states that they eftdut^ foi: 6 <«• 7 centtiries ; but Pro- 
fessor Smithj who fell an untimiely viciStn in the Congo 
ekpeditibn, Ainks therie is reason tb believfe that this 
tree is of rather fei quick growth, from the feofttiess and 
thickness of its alburnum and woody rings. 

Aiiiong lh^ fiaost splendid prodWctSbns bf this fbn- 
ihT) indigenous to tlie United States, ife the genus 
Hibiscus J of which most of the other species are 
trt)pical. They ar6 ^eiriafkaWe ibr the tnagtiittide 
and elegditit cbtefts bjf flieir flowers, which appear viery 
sknihir to tliose of the Hollyhook of China. iTiis 
genas prbd^ds flow^s with a dbubte daly^, the ex- 
teribr w mtany (cbmitabaly harrow) Ifeaves. The stig- 
mas iattd styled bnly 6 ; agteeitag xl^^ith the 6-celled 
cs^sute, teach cf^ ncbntAining taahy seeds. By care- 
ful dfesectibn it Will be found, that ^ach ilissepiment 
of thfe belts, bf the ^supposed, single capsule, is divisi- 
ble ; or, that tiiefejiparent cells are so many distinct 
srinall bapsi^tes. One of our finest, and most common 
spedes, is the H, palt^tris^ i tall perentiial, growing 
in marshy gi^ounds, and flowering about August, lire 
leaves are broadiish-bvate, tooilhed, and often 3-Iobed, 
with a short and whitish down or tomentum beneath ; 
thte pedutibles are axillary, distibct froiH the petioles, 
and iarticulated circularly above like middle. One 
of our cbmtnbn ornamental shrubs is the Alihaa 
fruteXf ot H. syri&cus^ with both double and single 
j9owers, white or purple, with a deeper colored nng 
in thb centre, as is common in the genus. It may be 
known, at once, by its shrubby stem, and wedge- 
shaped, smooth leaves, divided at the summit into '3 
lobes. 

In AlttUea the calyx is also double, the extterior 6 
to 9-cleft, The capsules are numerous, 1 -seeded, 
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and arranged in a circle. The A. offidnaUtf or 
Marsh^malbw, with remarkably soft tomentose leaves^ 
entire, or 3-lobed, is sometimes met with on the bor- 
ders of salt-marshes, apparently indigenous. 

Malvttj or Mallow, has the exterior of its 2 calyces 
mostly 3-leaved, and the capsules precisely as in 
AltJuBa. 

In Lavatera^ of our gardens, the generic character 
only differs from Malva in having a trifid exterior 
calyx. 

In the Cotton, Gossnpium^ the exterior calyx 15 
large, and really resembles an involucrum, being com- 
posed of 3 broad, heart-shaped, deeply serrated 
leaves. The calyx is cup-shaped, and only 5-cleft 
towards the summit. The flowers are somewhat 
campanulate, white or yellow, with a deep purple 
base. The 5-cleft capsule, preceded by 5 styles, 
contains, in each cell, several rather lai^e, brown, or 
greenish, coated seeds, each surrounded by a mass of 
compacted cotton, which arises from this coating. The 
leaves are generally 3 to 5-lob#d. The species are 
originaUy tropical ; but one of them can be some- 
what profitably cultivated up to die line of the state 
of Delaware ; the cotton ot warm countries is, how- 
ever, most esteemed. 

In Sidtty and a few other genera, the exterior calyx 
or involucrum, as it really is, is wanting, there being 
but 1, 5-cleft, simple, and often angular calyx. The 
styles adhere so as to appear almost single. The 
capsules are numerous, arranged in a circle, each 1- 
celled, dehiscent, and 1 to 3-seeded. The flowers 
are often yeUow, and rather small. Our but too 
common species in gardens and wastes, is the S. 
abutUonf which grows rather tall and large ; the leaves 
are softly tomentose, roundish-cordate, acuminate, 
and toothed ; the peduncle shorter than the petioles ; 
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ibe capsules 15, truncate, hairy, and each opening 
with 2 beaks or points. The seeds of this plant have 
been employed as a substitute for Coffee, which they 
resemble considerably both in texture and taste. 
In Virginia and the southern states there is a Dioecious 
species (S. dioica)^ which, with another of very tall 
growth, formed once the genus JSTapaa. These have 
abundance of small white flowers, and palmately 
lobed leaves ; in ^apaa smooth ; in S, dioica scabrous. 
In both, the peduncles produce many flowers in a 
kind of corymb, and 10 capsules in a calyx. This 
genus is very numerous in species, many of them 
Being found in South America and India. 



CHAPTER XXIV. 

OF THE CLASS DIADELPHIA. 

This class, like the preceding, includes, principally, 
plants of a single very natural order, with which you 
have already been made .acquainted, as the Papilio- 
NACEiB, or more properly Leguminos^e, the character 
of the fruit, the legume, being more uniform in this 
tribe, than the Jrapilionaceous, or Pea-blossomed 
flower. Its ostensible character, as the name of two 
brotherhoods would imply, is to have flowers, of what- 
ever kind, with the stamens disposed in 2 bodies of 
united filaments. It will be found, however, that 
there are several exceptions to this rule in examining 
the plants referred to it, particularly in the Legumi- 
NosiB. But here, justly enough, no doubt, all affinity 
pleads for their detention in the same arrangement^ 
whatever it may be, which includes the rdst of the 
(game natural family; though this rule is violated against 
our Wild Indigo, and many other Leguminosjis of 
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New Hollaad, which, possesi»Dg separate 61ameot% 
are forcifaIy> as we may say, detained in the stooq^ 
tenth dass. Nor are exceptions wanting in other 
parts of this artificial class, for ia CorydalU cucuUaria 
there are 6 distinct filaments. In very few of the 
genera is there any thbg like an equal proportion in 
the 2 bodies of filaments* lo the whole order of the 
LugubunosjE,. there are only about 3. examples of tbbe 
stamina arranged in equal set& of & each; these are 
the genera Smithia^ Sesbaniaf, and JSESschynanume^ In 
all £e rest of this great natisral order, the stamioa 
are either wholly combined into one body or cylinder 
of ingrafted filaments, or wixh but one thread sepa- 
rated from the other 9, which are combined in the 
second body. 

The orders, as in Monadelphia, are founded on 
the number of the stamina, the classical or principal 
arrangement having regard only to the peculiar and 
remarkable disposition, of the binary ingraftment of 
the staminiferous filaments. The only orders yet 
discovered are 4; namely^ Penta^dria^ Hexaodria, 
Octandria, and Decandria. 

The only plant comprised in the first of these 
orders, Penlandria, is a very cvM'ious and highly orna* 
mental genus, peculiar to the prairies or savannahs of 
the western and southern states and territories oi the 
United States, ibrmerly included in Dalea^ but very 

Sroperly separated by Michaux, and now known as 
^etalosiemoriy expressive of its most remarkable trait, 
that of producing its petals^ 5 in number,, and uni* 
form, from the same tube of combined filaments, 
whose other tlireads produce anthers. Indeed, no 
other petals are produced but these, which thus hold 
the place of sterile anthers. The 5-cleft calyx, which, 
like Clover, nearly covers the very small, 1 -seeded 
legume, is characteristic also of Dalea ; but in Datefl 
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Aere are 10 perfect anthers, and a papilionaceous, 6- 
petaUed corolla. The Petalostenaons are perennials, 
with clustered, and commonly simple, low, herbaceous 
stems, terminating in cylindric dense heads of white, 
reddish purple, or pink flowers, which retain their 
color in the herbarium in a very extraordinary de- 
gree, particularly the P. violaceum, which, after years 
of drying and death, seems still as bright as when the 
living ornament of its native plains. 

In Hexandkia, of this class, you will find the 2 
genera, Corydaiis and Fumaria^ formerly united, and 
now making part of a natural order, named, from the 
better known genus, FuMAKiACEiE. They have both 
A 2-leaved calyx, and a corolla of 4 petals, mth I or 
2 gibbous cavities at its base. In the Fumitory, bow- 
ever, the silicle is nearly round, containing but a single 
seed, and never spontaneously opening. This is a 
common annual weed in gardens, having a weak and 
diffuse stem, and compound leaves dividing in a ter- 
nary manner. 

In Corydaiis the silique is 2-valved, compressed, 
oblong, and many-seeded. Of this genus we have 
6 or 7 species, with red, white, or yellow flowers, and 
most of them early flowering and very elegant plants. 
I will merely quote 2 of the species, which are peren- 
nial, and commonly in flower betwixt April and May. 
In both these, inhabitants of our unaltered, rich, shady, 
and often rocky woods, the 6 filaments present an 
exception, as we have noticed above, to the character 
of the class, in their entire separation to the base. 
The first and best known is tlie C. ctLCuUaria, ridicu- 
lously called Dutchman's breeches, from the 2 straight, 
acute, divaricate spurs, or projecting gibbosities at the 
base of the corolla. This plant, which grows to- 
gether in considerable quantities, has a small, scaly, 
bulbous root; finely twice decompounded, elegant, 

13* 
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naiTCHir leares, of a pale and delicate green ; ffom- tlie 
bosom of these arises a low scape, bearing a l-snded 
or secund, simple raceme of white, lingular lookk^, 
pendulous flowers. A recently discovered species, 
very simitar in many respects, but found in a northern 
range, from the forests of Massachusetts to Canada, 
and so called C canadensis^ differs essentially from 
liie preceding in producing spherically tuberous roots ; 
finer and narrower leaves ; also white flowers with 
obtuse spurs, and simple racemes. This plant I have 
met with in the shady woods a few miles from Bel^ 
lows' Falls. 

In the order Octandria is arranged the genus 
Polygala, or Milk-wort, forming the type of the natur- 
al family, Polygaleje. The LJnited States contain 
nearly 20 species, all of them low and herbaceous, 
isaving small leaves, and cyUndric heads or spikes of 
flowers of various colors, as red, white, and more 
rarely, yellow and blue. At the Cape of Good Hope 
there are several very elegant shrubby species, gener- 
ally with reddish purple flowers. All of them agree 
in producing a 5-leaved, irregular, persistent caJy^, 
of which 2 of the leaflets are wing-shaped and colored, 
the 5th resembling the keel of the Ijeguminosay and 
often terminated with a villous tuft or crest. The cap- 
sule is obcordate, 2-celled, and 2-valved. The seeds 
few and pnbescent. One of the most useful species 
of the genus is the P. senega, or Seneka Snakeroot, 
witli diickish tortuous roots, sending up a cluster of 
simple smooth stems, with many alternate, ovate, lan- 
ceolate leaves, and spiked racemes; the calycine 
wings are white and orbicular, and the capsules elfipti- 
cal. But the patfCifolin^ or few-leaved, is the most 
elegant and highly colored species in the United 
States. It forms considerable beds or colonies in the 
vicinity of Fir woods, flowering in May and Juae, and 
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is psurticulariy abundant is New England and Canada. 
Tbe stems are simple, and only 3 or 4 inches high, 
bearing a tuft of broadisb ovate leaves, from amongst 
vrfaieii arise 3 or 4 large and beautiful purple flowers, 
with a conspicuous crest at the extremity of tbe lower 
keeled petal, but at the root will be found, as in tbe 
species called rubella or polygama, a few apterous 
fertile flowers. In the middle and southern states, in 
the swamps of the pine barrens, may frequenthr be 
seen, in flower from June to October, the P. luteuy 
remarkable for its beautiful cylindric heads of orange 
colored flowers ; in this the lower leaves are spathu- 
late, the upper ones lanceolate ; the calycine wings 
are ovate and mucronate, and the bractes shorter than 
the flowers. Our most common species, however, is 
the P. purpurea, formerly confounded with the P. sau' 
guinea, a much rarer species. In this the stem is so 
branched that the flowers all come to the same sum-* 
mit, so as almost to form a corymb ; the leaves are 
alternate, rather numerous, and oblong-linear; the 
spikes cylindric, oblong, obtuse ; the flowers beardless; 
the calycine wings, cordate-ovate, twice as long as 
the capsule. But it is unnecessary to adduce any 
aK>re species, they are common in every swamp, wood, 
and meadow. 

The order Decanbria embraces exclusively the 
natural order of the Leguminos£, and is divisible in- 
to 2 principal sections ; in the first are comprehended 
the monadelphous genera, or those, in which the fila- 
ments are ail connected into a tube ; and the first ge- 
nus which presents itself in this division, is one of 
great singularity, called Amorpha, from its remarkable 
defect of petals, the corolla consisting of nothing more 
than an orate, concave vexillum ; the wings and keel 
being entirely wanting. The calyx is partly campan- 
ulate, and 5-cleft. The legume 1 or 2-seed6dt fal- 
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this family of plants, form no absolutely distmct class 
of organs, their function, on the contrary, is divided, or 
distributed among various other organs; sometimes 
tbey arre elongated stipules, processes which appertain 
to the system of the leaves, such are the tendrils of 
the SmuaXj or Green Briar. In the Gloriosa superba, 
the points of the leaves themselves are lengthened out 
into tendrils. In the Cucumber, and Pumpkin, on a: 
careful comparison, it will be seen that the tendrils 
correspond in divisions with the number of the princi- 
pal vessels in the opposite perfect leaf, and, that they 
are only imperfect leaves, and merely lack the con- 
necting cellular tissue. So in many aquatic plants, 
the submersed leaves often present numerous capil- 
lary divisions, while the emerging leaves are entire, or 
merely notched, serrated, or lobed. In the Grape 
Vine (Vitis) the abortive peduncle forms the tendril, 
and may not unfrequently be found bearing a small 
portion of fruit. In the Calytrix of New Holland, the 
petals themselves terminate in long hairs or filaments, 
not very dissimilar to tendrils. In Clematis virgin" 
iana^ one of our commonest climbers, the petiole, pro- 
ducing perfect leaves, entwines itself like an ordinary 
tendril. In the volubulous plants, such as many spe- 
cies of Convolvulm, &c. the stem itself partakes of 
the clasping character of the tendril. This means of 
attachment, puts on the nature of the root, in some 
measure, in the Cissus hederacea or 5-leaved Ivy, as 
its extremities, like the radicant fibres of the Ivy, ob- 
tain a firm attachment to the trunks of trees and the 
sides of walls ; and, like roots, these radicant tendrils 
avoid the light, and seek opaque and cool bodies. We 
see in all this secondary contrivance of nature, in the 
character of the tendril, as in many other subjects of 
the vegetable kingdom, an admirable, yet variable ap* 
plication, according to circumstances, of economy to 
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the support and protection of trailing plants. No 
means of attaining the proposed end are neglected ; 
a resource ever fruitful, ingenious, and simple, presents 
itself to our admiration, every instant we reflect and 
observe the structure of plants. 

But to return to our immediate subject. There is 
a second genus, that of the Vetch (T^iccia) hardly to 
be distinguished from Lathyrus, and approaching 
about as- near to that genus, as it does to Pisum 
or the Pea. The following is its generic character. 
A calyx with the 3 inferior segments straight and 
longer. The vexillura notched or emarginate. The 
style transversely bearded beneath the stigma. Of 
this genus, so abundant in Europe, we have very few 
species, and some of them alike common to both 
oontinents ; such is T^. cracca^ chiefly of the northern 
states, bearing dense spikes of downwardly inclined, 
blue flowers of considerable beauty, with numerous 
pubescent, lanceolate leaflets ; and half-arrow shaped 
stipules, or foliaceous processes, mostly entire. It is 
found commonly in meadows and thickets, in flower 
about midsummer. 

The genus Ervum (Tare and Lentile) is hardly 
to be known from f^iccia^ except by its capitate stig- 
ma, which is in every direction pubescent. For the 
rest, they have the general look of diminutive vetches. 
The Lentile (E. hns\ used in soups, and other ways 
in Europe, is one ot the few redeeming pledges of 
utility in this mean looking genus. The lentile is of 
the form of a flattened spheroid, or lens of a teles- 
cope, and hence the term now introduced into the arts 
from the name of the seeds of this plant. 

In the genus Astragalus^ which abounds in Siberia 
and the western territories, the legume is always more 
or less 2-celled, with the inferior suture reflexed. 
They are herbaceous, and, in some species, almost 
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shrubbT plants, with pinnated, rarely trifoliate leaves, 
devoid of tendrils or weak stems, being erect or dif- 
ibse; the flowers are red, or yellow, more rarely 
bkie. In A. tragncarUkus, which afibrds the gum of 
that name, and a few others with suffiiiticose stems, 
the costa or mid-rib of the old leaves remain, said 
become transformed into long and crowded spines. 

In the Clover {Trtfotium), the flowers are quite 
smaU, and crowded together in roundish or oblong 
heads ; and the legume is so diminutive as to be con- 
cealed within the calyx, without valves, and each 
containing 2 to 4 seeds. In the ordinary Red Clover, 
T. pratenscj the flower by die natural engraftment of 
the petals presents the anomally of a monopetalous 
corolla. 

The genus Lespedezaj separated from Ekdymtum 
or Saintfoin^ is distinguished by its lenticular, 1-seed- 
ed, unarmed, loment, or unopening legume. The 
5-parted calyx has idso its segments nearly equal. 
Of this rather elegant flowered genus there are a 
considerable number of species ; they are either tall 
or diffuse herbaceous plants, with purplish flowers, 
and trifoliate leaves subtended by minute bristly 
stipules. 

Hedysarum bears a loment, commonly hispid, of 
several 1 -seeded, truncated, flattened joints. 'Iltese, 
which abound in all parts of the United States, have 
nearly the habit of the preceding genus, but that the 
plants and their leaves are often larger ; and in Eu- 
rope, including the Saintfoin^ there exists a section 
with more showy flowers, bearing pinnated leaves ; of 
these, the H. alpinum is also a native of the northern 
regions of the United States and Canada. 

In •^schynomene, principally a tropical genus, but 
of which one species occurs on the banks of the 
Delaware, the stamens partake of the extraordinary 
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character of dividing themselves into 2 equal setts. 
The calyx is also bilabiate; the lonnetit compressed, 
having one of its sutures straight and the other lobed j 
tbejoints truncated, and each 1-seeded. 

llie fodney-beari {Pfidsedlus) has th6 keel of the 
corolla with the stamens and style spirally twisted. 
The legume id likewise compressed and falcate, 
with the seeds consequently somewhat flattened, and 
reniform or kidney-shapea. By the first and most 
important of these generic characters you will readily 
perceive a difference betwixt the flowers of this ge- 
nus, as in the Scarlet-runner {P. multijlorus), for ex- 
ample, and the Lima-bean, with others now cultivated, 
which belong to the genus Dolichos^ where none of 
this twisting of the stamens and keel is to be found } 
and, in addition, 2 callosities at the base of the vexil- 
lum compressing the sides of the keel. We have, 
however, another genus almost intermediate between 
these two, and which, in turn, has been referred to 
both ; but it appears to constitute a distinct genus, now 
termed Strophostyles, in reference to the twisted 
character of the keel and its included organs, a char- 
acter possessed in common with Pfiaseohs, but the 
legume is cylindric, as well as the seeds, which are, 
nevertheless, partly reniform. This little kindred tribe 
are all trifoliate plants, with showy flowers, and weak, 
twining, or prostrate stems. Many of their seeds 
and unripe legumes form important articles of diet, 
and continue longer in season than any other pulse. 

In shady thickets, and on river banks, where the 
soil is black and fertile, may often be found another 
twining plant of free growth, peculiar to the United 
States, and forming of itself a particular genus, called 
Apios. Its roots are strings of oblong cylindric 
tuners, called, sometimes, Pig-potatoes, and Indian 
potatoes, as when roasted or boiled they have partly 
14 
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the mellowness and flavor of ordinary potatoes; and, 
as the roots of the Lathyrus tuberosus are eaten m 
Holland, so these, very similar tubers, made also an 
ordinary part of the vegetable food of the abor^es. 
The leaves are pinnated, each consisting of 5 or 7 
broadish leaflets, from the axils of which, about July 
and August, come out abundance of short and dense 
clusters or racemes of purplish brown, slightly fra- 
f^rant flowers. The calyx is partly 2-lipped, truncated, 
and 1 -toothed ; the keel falcate, reflecting back and 
impressing the summit of the vexiDum. The germ 
is sheathed at its base ; the legume coriaceous and 
many-seeded. 

Tiie Coluteay or Bladder Senna, is a beautiful genus 
of exotic shrubs, well known by their inflated, thin, 
bladder-like, many^seeded legumes ; and having yel- 
low or reddish flowers. 

The genus Robinia, or Locust-tree, is one of the 
prevalent ornaments of our forests and mountain tops, 
m the milder latitudes ; they are also as commonly 
cultivated, more particularly the R* Pseudacacia^ or 
common Locust-tree, so valuable for its timber. They 
have all pinnated leaves, and pendulous racemes of 
beautiful red, or white, and sometimes fragrant flowers. 
These consist of a campanulate, 4-cIeft caljrx, with 
its upper segment bifld. The vexitlum is roundish, 
expanded, and reflexed ; the legume flat and long, 
containing many small, compressed seeds. 

In MeakagOy of which Lucerne is a species, the 
keel of the corolla is bent from the vexillum ; and 
the legume is compressed and spiral, so as to resem- 
ble the shell of a snail. 

To this family also belongs the Indigo-plant {Indi- 
gofera), having falcated, unopening, angular, small 
legumes; and also the Liquorice {^Glicyrrhiza)y 
whose root is employed in commerce and medicine. 
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The largest flowered plants of the Leguminosa, in 
tbe United States, are the Clitoriasj of which the 
vexiUum is so large as to cover tbe wings of the co- 
rolla. These have a few blue flowers, and ternated 
leaves ; with narrow, many-seeded pods. 

The genera formerly referred to, tbe now abolished 
class, PoLTADsLPHiA will be found indiscrimmately 
arranged, according to their characters, in Polyan^ 
Am ; such are £fj(pmeum, and a few others. 



CHAPTER XXV. 

THE CLASS SYNGBNESIA.* 

The character of this class and its orders have al- 
ready been explained in the 8th and 9th chapters of 
this work ; to which I would refer you, on this, as on 
other occasions, when you entertain any doubts on 
tbe arrangement of your plants, and the respective 
place they may occupy in the present system. The 
principal character of Stngenesia, as its Greek, 
name implies, is, ifie union of the anthers ; but as 
there are examples in the Violet, Balsam, and many 
of the Cucumber tribe, of a somewhat similar union 
of anthers, though they do not now ibrm part of this 
class, nor bear any natural relation with it, another, or 
second character must be present also in connexion 
with the ingrafted anthers ; and this is the compound 
character of the flower, which well enddes it, in tbe 
natural method of arrangement, to the name of Com- 
Fosrr£, or CoRTMBir£R2E. A Sunflower or Dan- 
delion, for example, is not a simple mdividual, like a 
Lily or a Pink ; but a crowded cluster, or condensed 
corymb, made up of a considerable number of florets, 

* From 0h, iogethert and yin^tst generitthn. 
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or lUde flowers, iodiiriduall^y as perfect as those of a 
larger kind, each having its disUoct, flat, or tubular, 
5-lo(^ed corolla ; a set of stamens with 5 distinci 
filamepts, tenninatiDg in a hollow tube of 5 connected 
anthers, through which passes a style, either single, or 
divided into 2 stigmas ; and at the base of the whole 
an adhering germ with one seed ; its suounit ofien 
crowned with a calycle, or small calyK, termed the 

' pappus or down ; as such it often becoines with the 
maturity of the seed, though it also not unfreauently 
presents itself in the less equivocal character oi a de* 
finite number (properly 5 or 10) of minute scales, or 

' chaff-like leaves. Of this gradual evolution of the 
calyx, commonly the preceding part of the perianth, 
^ are not in want ot examples in other families of 

^.aiJta y uie 5umc uung tdKCS piacc in yaierum^ me 
flowers appearing to come and go without die protec- 
tion of the calyx, which at length becomes obvious 
enough on die summit of the seed, in the form like- 
wise of a plumose radiated crown or pappus, now 
only calculated to waft abroad the seed. The seed 
in the Compositje, though ofien probably mistaken 
as such, is not in reality naked, it is a species of 
caryops or chartaceous pericarp, on maceration in 
water sometimes divisible, though imperfectly, into 5 
or more little valves, and includes always a single 
seed possessed of the usual integuments. Two seeds, 
at least might be expected as succeeding to the deep- 
ly bifid style, or 2 stigmas of these florets. We may 
then again, as in so many other instances in the veget- 
able kingdom, presume an hereditary abordon, of 
great constancy, as prevalent in this very natural 
class. We have a stronger example of this abridg- 
ment of vegetable resource in the PoLTOoi^EiE (as 
in the Dock, Rhubarb, and Buck-wheat plant), where 
the 3-sided pericarp, preceded by 3 style?, only a& 
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fords 1 seed ; and in Statiee^ or Sea-Lavender, 5 dis- 
tinct styles are succeeded by only a simple seed, in 
a valveless capsule. Yet in the order necessakia 
of our present class, the maximum of all possible abor- 
tion is attained in the discal florets ; for though to all 
appearance as well formed as usual, they never 
produce any perfect seed, and have indeed only the 
rudiments of the caryops itself. The want of sufB- 
cient space and nourishment appears here to be the 
operative cause of this abortion, for the radial or ex- 
ternal florets possessing room, and merely styles and 
corollas, are amply fertile, and receive their pollen or 
its influence from the discal abortive florets, whose 
pistils perfect nothing. Abortion of a less* obvious 
and constant kind is prevalent in many of the peren- 
nial plants of this class ; for amongst thousands of 
Aster, Solidago, and Gnaphalium flowers, and many 
others, scarcelv any seed is ever perfected. The sap, 
immediately after die late period of flowering, ceasing 
sufficiently to ascend the stem, appears principally 
engaged and retained in the warmer bosom oi the 
earth' to circulate in the root and numerous shoots 
which it now produces. 

THE ORDER JE^UALIS. 

In the first order, termed je^ualis, the flowers are 
all equally perfect, or possessed of both stamens and 
style ; but they are obviously divisible into 2 sections 
fix)m the form of the florets. In the first they are all 
flat, ligulate, or strap-shaped ; in the second section 
the florets are all tubular or uncloven, for the flat flo- 
rets are certainly nothiug more than florets laid open, 
and thus putting on the unusual appearance of single 
petals, or half florets. We shall, as usual, commence 
with the ligulate flowers of the order iEctUAiJS. 
14* 
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No more iamiliar example first othrs itself for our 
examinatioa than the common Dandelion, of the Yery 
small genus Leontodon ; the common calyx o( vrtiax 
b quite peculiar and remarkable, being ibrmed of 2 
senes of leaves, one of them erect and equal, the 
other row situated near the base of the fiNrmer, and 
somewhat flaccidly reflected. The common recef^- 
cle, or plane of insertion for the florets, which coosti- 
iute the compound ligulate flower, is naked of hairs, 
or chafly processes, and merely exhibits sli^t im- 
pressions on which the seeds were seated, scHnewhaC 
resembling the top of a honey-comb. The second 
essential character of the genus, after the calyx, is 
the nature of the pappus or down, the hairs of which, 
unlike some other genera, are simfde, and the whole 
crown of them stipitate, or attached to a pedicle above 
the seed. With the rest of the plant you are already 
too well acquainted to require any further remarks. 

The genus PrmantJies is by no means an uncom- 
mon one in our woods, and most of the species flower 
in autumn. Unlike the Dandelion, they are furnished 
with stems of from one, to four feet in height; and 
leaves, either entire, or intricately lobed, and sinuat- 
ed. The flowers, generally small, are in panicles or 
clusters, frequently nodding or inclining downwards, 
and of a yellowish white, or pale purple. The gene- 
ric character is, to have the calyx surrounded at its 
base with leafy scales ; the florets few, (6 to 20) ; 
the receptacle naked ; the pappus simple, and 
nearly sessile, or without the intervening stipe of the 
Dandelion. That they are milky juiced plants is a 
circumstance of physical structure common to all 
plants with Ggulate florets. The milky sap, with 
which some of the species of this genus particularly 
abounds, as in P. aJha, and its polymorphous or pro- 
tean varieties, has been occasionally employed with 
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^ooaiderable efhct for the bite of the Rattlesndse, if 
we are to credit Mr. Pursh, the well known botanist. 

In the genus LacttuMy or Lettuce, t^he calyx is im- 
bricated and cylindrical ; the receptacle naked ; and 
the pappus or down simple, and stipitate. From this 
character Sonckuuj or the Sow-thisde, only differs, in 
having the calyx wider at the base ; and the simple 
threaded pappus sessile, or without the stipe. The 
iaspect of the 2 genera is quite similar, and they both 
produce small yellow or blue flowers. 

Throughout Massachusetts and other parts of New 
England, the meadows and way sides are, in the 
autumn, commonly enlivened with a yellow flowered 
humble plant, very similar to the Dandelion, but 
smaller, L Apar^ autumndi^ distioguished from 
the other genera by having a simple imbricated calyx ; 
a naked, punctate receptacle ; and a plumose (or 
compound threaded) sessile, unequal pappus. 

About the month of May and June may not unfre- 
quently be observed a very small, but elegant orange 
yellow flowered annual, opening only to the morn- 
ing sun, called by the celebrated Willdenow, Krigia 
virginica. It is smooth and glaucous, or pale green ; 
with entire^ or lyrate leaves ; sending out 1-flowered 
scapes, like a diminutive Dandelion. The calyx 
consists of a simple row of leaves ; the receptacle is 
naked ; the pappus double ; the exterior one 5 to 8- 
leaved, the interior (according to the size of the spe- 
cies) consists also of 5 to 8, or as many as 24 scabrous 
brisdes in the much larger flowered perennial species 
K, ampkxicaulis of the middle states. 

Our next section is the flosculosjb, the florets of 
which are aU tvbvlar. 

The first genus which we shall examine in this 
secUon is the Arctium^ or Burdock ; a large weed, 
but too common in wastes and by.way-sides, produce 
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ing, at first, larj^e^ and somewhat downy heart-shaped 
leaves; and anerwards branching stems termbating 
in a profusion of purplish flowers, inclosed in a globu- 
lar cal3rx, covered with scales imbricated or tQed 
over each other, and ending in hooked bristles, which 
readily adhere to the hair of most animals, and prove 
very troublesome. The receptacle is chafl^ ; and 
the pappus of a consistence betwixt bristles and 
chaff. ^ 

The Thisde ( Carduus)^ as to its general appear* 
ance, is too well known to need description here ; but 
its generic character is, to have a ventricose calyx, 
formed of many imbricated scales ending in spines. 
The receptacle is simply hairy. The pappus decidu- 
ous (or easily separable from the seed), and either 
hairy or plumose. From these the 

Unopordony or Cotton Thisde, now naturalized in 
wastes, in the northern states, difiers principally, by 
its pitted receptacle, which resembles a honey-comb. 
The species, thus naturalized, is O. acanthiumf which 
may be known by its broad, ovate-oblong, decurrent, 
sdnuated, spiny leaves, woolly on either side. 

The Artichoke {Cynara) differs chiefly from the 
Thistle in the structure of the calyx, the scales being 
filmy and ragged on the edges, but fleshy, and termi- 
nated by a channelled, emarginate, and pointed ap- 
pendage. In this, and the 2 preceding genera, the 
great jsize of the florets affords plain examples of the 
structure of these compound flowers, but they differ 
from most others in the undivided stigma. 

Related to the Thistle, through the medium of the 
very proximate ^enus Serratuluj is that of Vemonia, 
peculiarly American. Most of the species, alike in 
habit, are tall, coarse, and common plants, growing in 
moist places, and by the banks of rivers, flowering in 
autumn, and extending from the western parts of 
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Massachusetts to the Gulf of IVfexicOy t})e number of 
species slowly increasing to the south and west, to 
the number, now, of about 6. The leaves b ^H are 
long, and mostly lanceolate, with their margins ser- 
rated, and the flowers, resembling tho^e of minute 
purple thistles, form a considerable pompounded co- 
rymb. The species are best distinguished by th« 
calyx, which varying in size, is either ovate, or mor« 
rarely, hemispherical, fprme.d of imbricated sc^es, 
either nieyely acute apd closely Wd over each other, 
6r^ else fenfling, xis in, V* wvj^ornf/^&Q^^ in filifonii 
points. These point? ar^ carried to an unusual length 
m a yet undescribe(l species of Ark^'^jga territory, m 
which the flowers tpre larg^ ^d h^mispl^erical, and 
tb^ calya^ so appen^aged tod sguarro^-l^ tO fsriH, 
aknofil, a Medusa's head ; in this, the leaves are like* 
wise very knig, and narrow. Besides the generic 
character derived from the <^lyx ^which is that of 
SerraliJa), the stigma, as in the fiMbwing genus, is 
bifid ; but the most decided trait of Femoma is in 
the existence of a doteife pappus, the exterior short 
and cha^ in some degree, and the interior capil- 
lary. 

Liatritf allied to Vemeniaj k one of the most ele- 
gant genera of the class, • peculiar to the United 
States, and of which there are known 12 or 13 spe* 
cies. The genus is very naturally divisible into 2 
sections; namely, those with round tuberous roots, 
and undivided or simple stems ; and those with fibrous 
loots, and flowers in coryrobsi Those of the first 
section, whose species extend the farthest north, are 
remarkable for the grass-Kke narrowness of their 
leaves, el^antly contrasted with the showy magnitude, 
and beautiful pink purple oi their autumnal flowers. 
To this section belong Uiose which have been esteem- 
ed for the bites of poisonous reptiles ; and hence 
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some of their species are known by the imposing 
name of Rattlesnake's-master. In die second sec- 
tion, with corymbose flowers, the . root-leaves are 
rather broad, and nerved, or veined in 3 or 5 promi- 
nent leading lines. The L. odaratissiina of the 
Carolinas is quite remarkable for its k>ng persistmg, 
and powerful Vanilla odor, possessed by none of the 
other species ; and this property is so obvious as to 
have long obtained for the species the name of 
< Vanilla-plant.' The character of the genus is, to 
have an oblong or hemispherical imbricated calyx f 
a naked receptacle ; the pappus (elegantly) plumose, 
persistent, (and commonly colored somewhat purple)^ 
The seed b also obconic, striated, and pubescent* 

a large hemispherical cal3rx, composed of obovate, 
nearly smooth scales, widi scariose (or chafl^) mar- 
gins, and the lower ones spreading ; the lower leaves 
are lanceolate, but, as is the manner of the genus, 
they diminish in size as they ascend the stem, until 
they become litde more than narrow oblong scales. 

Another very m^evalent genus of the flosculous 
flowered kind is Eupatoriumj known in Europe by 
the name of Hemp Agrimony ; with us by several 
variable names, according to the species. They are 
generally conspicuous for size, grow in rich, moist 

K)unds, and bear a profusion of small flowers, in 
ge, flat-topped clusters. The genus is described 
as having an imbricate, oblong, loose calyx ; a long, 
deeply-cleft, conspicuous style ; the receptacle naked ; 
the pappus scabrous; the seed angular, or with 5 
striatures. In wet grounds, and near waters, in the 
autumn, throughout the United States, you will fre- 
quently meet with 4 tall species, or rather varieties, 
of this genus, with the broad lanceolate, and serrated 
leaves, verticillated, or growing by 3 to 6 at each 
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joint of the purple stem^ and terminated above by 
numerous clusters of small, shining purplish flowers. 
These, all formerly included in the tall E. verticiUa" 
tum^ have leaves and flowers of a bitterish taste, 
arising from the dispersion of numerous minute, and 
superficial re^nous, yellow glands or scales, and have 
been employed as useful tonics. The most remark- 
able, however, of these medicinal species is the 
American Thoroughwort, or E. petfolicUum^ having 
pubescent, rugose (or wrinkled) leaves, growing so 
together at the base, as to appear but one, perforated 
by the stem. In this, the flowers are white. But 
the most beautiful species in existence, is the E. ccR" 
Ustinumj growing wild by river banks, from the Po- 
tomac to die Mississippi. Its flowers, produced very 
late in autumn, are of a beautiful smalt or sky blue, 
with the leaves cordate-ovate, and toothed. 

Scarcely distinct from Eupatorium is the Mikanta 
of Willdenow; all the species of which, American, 
and some of them tropical, are twining-stemmed pe- 
rennials, mostly with cordate, acuminated leaves; 
and copious, axillary corjrmbs of purplish flowers, so 
small, taken singly, as to have a calyx of only 4 to 6 
leaves, with 4 to 6 flowers on a naked receptacle, and 
a hairy pappus. 

SUPERFLUA. 

In this order, characterized by producing 2 kinds 
of florets in the same common calyx, those in the 
ray styliferous only, and those m the disk tubular and 
perfect ; there are likewise 2 sections, but much less 
obvious than those of the preceding order Mqualis. 
In the first the 

* Florets of the ray are obsolete. 
Such are the flowers of the Tansey {Tanacetum)f 
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which bears an imbricated, hemispherical calyx, witH 
pointed scales. The rays of the corolla indistinct, 
and trifiJ; the receptacle naked, and the pappus an 
indistinct, and mere margin. 

In the C&nyza, or Marsh Fleabane, so common iff 
all our saline meadows^, known by its strong and 
somewhat disagreeable odor, and its shining terminal 
clusters of purplish flowers, the cal^x i^ imbricated, 
with the scales often chaL% and dry ; th6 receptacle 
naked ; and the marginal fertile florets 3-cleft. The 
pappus is simple and capillary. 

vhwphaliunty or Flower Everlasting, also appertains 
to this ambiguous section, having an imbricated calyx, 
with the scales scariose (or chzffy), and mostly color- 
ed ; the receptacle naked ; the florets of the ray (so 
minute and imperfect as to appear) subulate (or awl- 
shaped) ; the fertile ones are entire ; and the pappus 
scabrous, or not quite simple. One of the most remark- 
able species, in some respects, is the very early flow- 
ering G. plantagineum^ which produces hoary, radical, 
ovate, 3-nerved, mucronated feaves, sending out pro- 
cumbent infertile shoots, and many low, simple st6ms, 
with small flat clusters of whitish flowers, which are 
dioicous, or of 2 different sexes, on 2 different plants. 
The G. margaritaceum, or common Everlasting, is 
one of the most showy American species, producing 
very narrow, tomentose leaves ; and corymbs of glo- 
bose, silvery white, shining flowers, which, as in the 
rest of the genus, abounding in Europe, and at the 
Cape of Good Hope, in Africa, owe all their beauty to 
the. fine color of the spreading, and dry scales or 
leaves of the calyx. 

** Florets of the ray ligulate. 

In all tiie plants of this section the flowefs are pro- 
vided with rays, as in the Daisy, resembling a ring of 
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m^rgipsil pi^^* '"^ese ra3rs are flfUte^ed, or llgulate 
florets, iumished only with styles, and are CQiuxnpnljr 
white, blue, or piijrple, while the perli^ ^^buliar dof ets 
of ihe disk ai:e geperaJly yeUqw. 

\ye ^lall copunepce Uie ex^^mj^es pf this section 
by (Hxe of ^a comrpqne^ W^^s of ^pr(h A^ierica, 
ill flo\yejr jthroi^gbout the aijiti^mn, ui pvery sterile fal* 
Ij^ig^ld ^i\d negleptefl garden, spre/adiiig itself with 
^iicb f^ility by its inxiuiiaerable winged seeds, as tp 
have Qo^ ^^gcnne ^Isp c^ally pojotunon throughout 
E^^pe apd ^oirtl^em A^;^, I^ayiug, probably, com- 
p}p^ ip i^ Q^gr^^QQ jtjbe whole circle of the globe 
m whicfa i^ hi^i originated* Tp tl^is inelegant and 
oJt^gcure fip^^rod weed, )c^g jkppwn as tbp Canadian 
Fl^^h^e {fprigeron,c§Lmflen^e)y di^eripg sp piaterially 
(rQip.tiie tri^e Prigerpps,! spipe yf^ar? ^&o gsiye the 
pg^l^ of Cfenpius {in ajluapi^ to Sie cpmippnness of 
the plan^), %|aaing of it ^ep only a subgenus, though 
ii j^pbiably ifnerajt^ sep^ation a3 a pprfeict genus, 
including about 3 species, formerly Erigerons. Hav- 
ing very i^apy minute radial florets, they are closely 
aided ^o the preceding action of flowers with incon- 
spipupv^ ,or anomalpiis r^ys. They have, also, an 
oUopgiC^yx; and- a sim^je pappus. The common 
$p^jps aUgdj^d to, is either annual' or biennial, and 
<H eiViery size, from a few inches to 5 feet, apcord- 
ing to the nature of the soil on which it grpws. 
Tlie stem is hairy or b;spid, and paniculated ; the 
leave^ narrow, and lanceolate, the Ipwer. ones pardy 
SQrrated ; the rays are crowded, very short, and yel- 
lowish white, in common with t^e rest of the flower. 
There is alsp a second species, with all the leaves 
entire,.in other respects very similar, but aJuvjays small. 
A third very distinct species, is Michaux's Erigeron 
dimricaium, indigenous to the banks of the bhjo and 
Mississippi near dieir junction. This is a low grow- 

15 
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Ing, extremely branched, biennial plant, VfHk entiV<?^ 
Harrow, pubescent leaves. 

The true Erigerons are Daisy-like looking plants 
of common occurrence, having an imbricated, nearly 
hemispherical calyx, with the florets of the ray very 
numerous, narrow, and rather long. The receptacle 
is naked ; and the pappus double (when examined 
through a lensr) ; the exterior minute ; the interior 
hairy, and of few rays. One of our handsomest 
common vernal flowering species is the E* bdUdiklir 
um^ in some places known by the name of Poor 
Robin's Plantain, and the leaves chewed as a substi- 
tute for Tobacco. It is of low growth, each stem 
producing only from 3 to 5 large, bluish, Dsdsy-like 
flowers, with the rays nearly twice as long as the 
hembpherical calyx ; the radical leaver are obovate, 
hairy, and coarsely serrated ; the stem leaves remote, 
clasping, and entire. The other species are taller, 
and produce many flowers, either white, or pale blue 
in the ray. 

The genus ' .^^^er, or Starflower, of which the 
United States present mote than 60 species, profusely 
decorating with their copious flowers our autumnal 
scenery, is nearly allied to Erigeron ; but the rays 
are fewer, and somewhat broader, generally more 
than'io, never yellow, as in most of the Intdasy being 
either white, bluish, or purple. The calyx is imbri- 
cate, with the lower scales often spreading (showing 
their near rdation to the minute leaves, which com- 
monly clothe the flower branch). The receptacle i» 
naked; and the pappus simple, and many-haired. 
The Osiers are large plants, and grow in almost all 
situations where the soil is good, and often in the 
shade of bushes and trees. 

So nearly related to Aster is the American species 
df Inula, which I have termed Chrysopsisy tliat several 
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•f the former Asters, with corymbose flowers, form, 
in fact, a part of that dmsion, though they have not 
the characteristic yellow flowers. In these the calyx 
IS cIos% imbricated, and no part of it spreading ; 
tlie receptacle naked ; the pappus scabrous (or some* 
what subdivided) ; and, in nearly all the native species 
of our subgenus, furnished with a short, exterior chafly 
pappus. 

^he smallness of the flowers at once distinguish 
the Solidago% or Golden-rods, from the Inuias ; 
Aese have also smsdl imbricated calyces, with the 
scales very generally connivent. The florets of the 
ray are only about 6, and yellow. The receptacle 
naked ; and the pappus simple and scabrous. The 
genus is naturally divisible into 2 sections ; in one of 
which the flowers are disposed in terminal, secund 
(or 1-sided) racemes ; in the other, they form irregu- 
lar, and smaller clusters. 

One of our too common weeds in dry pastures, is 
the White-weed, or Ox-eye Daisy, of the genus 
Chrysanthemum. This plant has an hemispherical, 
imbricated calyx, the close scales of which have 
membranaceous margins. The receptacle is naked ; 
and there is no pappus. Our only species wild, is 
the C leucanthemum^ which, for a great part of die 
year, continues to send up simple stems, clothed with 
amplexicaule, lanceolate, serrated leaves, more deeply 
deft at the base, and terminating in large, Daisy-like, 
white rayed flowers. Of the same genus are those 
beautiful and numerous varieties of the C. Indicumj 
so commonly cultivated, and so grateiul in appearance, 
blooming to the very approach of winter, when all 
other flowers have disappeared ; but these, of so many 
j^ne colors, introduced from China, are always double, 
or rather monstrous, having the perfect discal florets 
^ t^ansfprnied into ligulate or radial ones, a^d pro* 
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dtice no deed, hi whdt, hme^et, are caOed tBe 
quUl-fldrWered varieties the florets are only pttrtialttjr 
i&i open, the remaining part being narrow a^ tulmhr; 

In AchtReiJtf or Milnoil, the eoimtion spe6i4§fKt wetf 
ktiown for its compotindly and finely divided lesvBa, 
some^^hM resembling Tansey, and producing corymbs 
ojf whkb flowers, the calyx is ovate, imbricate and Qd^ 
equal ; the rays 5 to 10, are roundish, and short. 
The receptacle chiSy (or leafy), aM the siieds wiiUout 
either pappus or border. 

The curious Americali Mmi Hdenhimj of vAAeh 
one tall growing species (A autufunide} is ooite c6m^ 
mon in wet places, floWeHng from August to SefieinM 
ber, having decurrent, lance^liiee, sentiti^d leav^l^ ^ia4 
corymbdi^e, i^hot^ y^D^ fkintmi is ebotttoteriiz^ bf 
havikig a s^im^<^, faidtiy-paitsd, i^i^ading otiyxv Tftcr 
rays d^oteft 5 ^ i^^ptnole DKkedv globd^i htiiksi 
cha% scales near its margin. Tbe seed villoito } aB» 
the pappus of 6-aWned s^les (or cha^^ le&fli^; 

The African Marygoldj or Ta^te*, a Me&ioaii 
genus, 2 of whose species we have in common cutciva-^ 
tion, are curiously distinguished by having a tubukr 
dalyx of one piece, 5-toothed at its summit; and 
about 5 permaneht florets to the ray. The recepta- 
cle is naked ; and the seeds are crowned with abcHit 
5 unequal cha^ scales. The leaves are very finely 
subdivided, and the whole plant, at least the common 
kinds, gives out^ on touching, a strong odor, similar to 
Rue. 

Another vei-y showy ornament to our flower gai'dens 
are the species of the genus jZinnia, also originally 
from Mexico, and chiefly annuals. They have a 
look of Te^etes, but have an imbricated, round scaled 
calyx ; and 5j or more, remarkably persisting broad 
riays. The receptacle is cha^ ; and the pappus con- 
sists of 2 awns. Besides those, now weU known in 
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rrery garden, 3 or 4 remarkable and beautiful species, 
some of them perennial, not yet published, have been 
discovered near the Rocky Mountains. In one of 
these the flowers are yellow. 

FRUSTRANEA. 

This order likewise consists of radiated flowers re- 
sembling the last section of the preceding, and merely 
difier in the condition of the rays, which are neutral ; 
mere ligulate florets, almost petals, without either style 
or stamens, though provided with the rudiments of 
the seed at their base* 

The first and most obvious genus, with these con- 
ditions, is the Belianthusj or Sunflower, also, an ex- 
clusive AmericaU genus. The If. annuus becoming 
of such gigantic dimensions as to afford in its enor- 
mous flowers, not only, a good example of its order, 
but also of the characters of the class. The calyx is 
imbricate, somewhat squarrose and leafy. The re- 
ceptacle cha%, and flat. The pappus 2 caducous 
(or quickly shed) chaffy leaves. 

In Rudbeckia^ a genus also exclusively American, 
the leaves of the calyx are nearly equal, and common- 
ly arranged in a double series. The receptacle is 
conic, and provided with chafl*. The pappus a 4- 
toothed margin, or nearly indistinct, T1k3 common 
species, in gardens, and wild in the southern states, 
has purple flowers, and k)ng pendulous rays, with the 
receptacular chaflT colored and pungently rigid* In 
those with yellow flowers it is often blunt ; one of 
these, the R, laciniata^ is the giant of our swamps and 
wet places, having pinnately-divided, 3-lobed leaflets, 
and produces yellow flowers, somewliat resembling 
those of UdiarUhiiSs 

But one of the most elegant genera in tbo United 
15* 
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StRtes is that of Careopsis^ or Tick-seed Sunffower, 
^ich has a double calyx ; each of many leaves, the 
exterior shorter and green, the interior equal, partly 
coriaceous, and coloured. The receptacle producing 
flat, cha% scales. The seeds compressed, emargi- 
nate, and often bidentate. Some of the species are culd- 
yated in gardens, and have yellow flowers. Most of 
diem belong to the milder latitudes, but they are all pe- 
culiar to America. In the open swamps of New Jersey 
there is a low, narrow leaved species with rose colored 
flowers ; but the most beautiful, yet known, is the C 
tindoriaj an annual or biennial, originally from Arkansa 
territory, but now common in most gardens ; its radical 
leaves are bipinnately divided,thoseof the stem pinnated 
in narrow segments ; die flowers c^e out in May, 
and are of a fine orange yellow, with a brown centre- 
It gives a reddish yellow, indellible stain to cotton^ 
and, as well as the C. senifolia, might be employed 
for dying. 

The Blue Bottle of our gardens, originally from the 
corn-fields of Europe, belongs to a remarkable genus, 
of great extent in species cdled Centaureaf of which, 
as yet, but a single one, has been discovered in 
either continent of America. In all, the corollas or 
florets of the ray are funnel-form or tubular, longer 
than those of the disc, and irregular ; the pappus is 
simple, and the receptacle brisdy. The genus is nat- 
urally divisible into sections or subgenera, principally, 
from the nature of the calyx. In the Blue Botde 
(^Centaurea Cyanus) the scales of the calyx are with- 
out either armature or appendages ; the leaves are 
linear and entire, but below often broader and divided. 
The flowers, though originally blue, in gardens, pre- 
sent varieties with white, brown, and particolored rays. 
But the largest flowered species of the genus, is, per- 
haps, the solitary one of the United States, now culti- 
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ttted as an annua), being Spontaneous, in alluvial si« 
tuajtbns, near the banks of Red River and of the Ar-^ 
kansa. This plant attains the height of S or 4 feet^ 
is nearly quite smooth, with sessile^ ovate, acute, rarelj^ 
toothed leaves, the upper ones quite entire ; the 
branches, few in number, are terminated each by a 
large flower of a pale pink color ; the calyx is extreme^ 
ly curious, having all its imbricated scales terminated 
by moveable, cha%, shining processes, pinnatifidly 
eleft into bristly ciliee. The pappus is hairy, and of 
unequal length. The rays of Centaurea^ often cleft 
with more than 5 divisions, appear to be double, infer- 
tile tubular florets, enlarged in size from die absence 
of all other organs. A transformation of this kind, 
though acting on uncombined florets, is familiar in th^ 
double, or rather monstrous flowers of the common 
Feverfew (^Crysanthemum Partheninm), where the 
enlarged tubular florets of the disk are also deprived 
of the style and stamens. 

NECESSARIA. 

In this order the rays only are fertile, for the cen- 
tra 1 or discal florets, though to all appearance perfect, 
are constantly sterile. These plants then are easily 
known by producing seed on the margin of the disk only. 

The common Mary gold (^Calendula officinalis), in 
almost every garden, affords one of the few examples 
of this order which are known to exist. The cdlyx 
consists of many equal leaves; the receptacle is 
naked ; the seeds are without pappus, and curved ; 
those of the disk are imperfect and membranous. 
The flower is of an orange yellow, and frequendy 
double or monstrous, having all the florets ligulate. 

In the southern, middle, and western states, the sa- 
vannas, prairies, and mountain meadows, present us 
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with a gigantic race of plants, the SUpkiums^ somewhat 
resembling; Sunflowers, but whose generic character is 
too remarkable to allow them to be mistaken for any 
thing else. They have a peculiar calyx, with spread- 
ing or squarrose segments, which are broad, and end 
in short leafy appendages. The receptacle is provid- 
ed with chafl^^ leaflets. The seed is flat, obcordato 
/or inversely heart-shaped), emarginate, and bideotate 
(or 2-toothed). The flowers are always yellow, and 
me rays have remarkably long and obvious styles^ 
The infertile discal florets often fail out before the 
disappearance of the rajrs. 

The Polymniasj of this order, as well as the pre- 
ceding, an exclusive American genus, are also gigan- 
tic yellow flowered plants, growing in rich, moist, 
shady, and mostly rocky woods. In these the calyx 
is double ; the exterior being 4 or 5 leaved ; the in- 
terior 10-leaved ; the leaflets concave by the swelling 
of the large seed ; the receptacle chafer ; the seed 
without pappus. 

In salt marshes is frequendy to be found a shrub- 
by plant ,with opposite, ovate, lanceolate, deeply ser- 
rated, and jsoraewhat scabrous leaves ; having depres- 
sed globular flowers of a greenish color, and withouc 
beauty, which will be found to agree with tlie genus 
Ji?a, having a 6-leaved, or 5-parted calyx. The flo- 
rets of the ray 5 (and small) ; the receptacle hairy ; 
and the seed obovate^ and naked« 
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In tliis order there are 2 sets of calyces ; the outer, 
or common involucrum, for such by analogy it really 
is in the whole class ; and here an inner, or included 
calyx also of the same character, containing one or 
piore florets, and thus produci^g^ as it were, a doubly 
compound flower* 



GtAss c^TifAmmiA* ifi 

Of oative ^i^amptod we have odIjt the getiu^ El^ 
phdntapu^i or Elephaftfs'-Foot, a IdW growing, hairy 
teaved pcfretiiiial, of thd nAMU and southern stated, 'm 

S soils, with a few, slender, divaricate, and almose 
ed branches terminating in 3-stded, 3-leaved ea- 
lyc6d^ contaihing other pktM ones, with 4, 5-Glefri 
p«rfid6t ligdate po^le florets in each. In these th0 
i^^ptaete ii^ naked ; anid tbe j^ppus bri&djr. 

Iti gardens fhay ii6i»6titH6s b& feuiid d»g ^hhii 
Thii^^ at EoKi^if, ^I6th had dniy 6iie j^frfe^f tilbt^-^ 
lar (blue} floret t6 eadl pJifHil ealyx i th^ i^^d^ haVd 
ds6 dSi bbsJbiA'^ ^ap{>U^ ; add tb6 t^c^ptSK^le iif bristly.^ 
Thd teaVed df th6 6!6b^ Tbii^e {E^ tph^tMfMw) 
a#6 06(161^9 and imbes((5^^^ &^ divistons 6^itig i« 
spiffei^ ; tb€F floWeii»» are k gki^bidd]' headfiK 

(iHAPTfift tsn. 

OF THE CLASS OTNANDRIA. 

TflE ostensible character 6f tlus cMsi^ is t6 (lati^ 
the stamens, one or tiior^, irisc^rted uj^n^ or aittacb^d 
to the style : but from the gt^t diissinlilarity of th^s& 
organs to those of all the other classes, except the^ 
family of the Asclepiadeje, their total absehcfe ihight 
perhaps he imagined by the superficial observer, and 
to render the subject more intelligible, it will be prop- 
er, first to give a general viev^ of the natural faifnily of 
the Okchidea, which fornis the principal part of the 
present class. Most of the genera and species are of 
perennial duration, and gi^ow in moist and shady places 
where vegelEable earth abounds ; indeed, some of them, 
particulariy in tropical climates, as the tribe of Epi" 
dendrans exist only as parasites, attached to the bark 
of trees by their fleshy fibred roots. The roots of 
many are tuberous, and thes6 pass by insensible grades 
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to the character of thick and braDching fibres, all of 
which are annually and laterally renewed, so that in 
many of the tubers, as those oiApkctrwa and £^ 
ileiianiiii, the annually rejected, inert, and withering 
tubers form concatenated links of several individuals, 
possessing diffisrent degrees of vitality, and power of 
reproducing plants. Nearly all the genera, however, 
excejpt those with fibrous or clasping roots, appear la 
be olskw and difficult propagation, and are, there- 
fore, but seldom successfully cultivated ; nor will many* 
of tlram exist at all except in the shade of the forest, and 
amidst recent vegetable soil. — ^The leaves of the whole 
tribe are invariably entire, not even so much asserrat-* 
ed on the edges, and commonly of an oblong or ellip^ 
tic form, and wtK>lly or partiaUy, as in grasses, embrac- 
ing the stem by their base. The stems or scapes are 
simple or undivided ; and the flowers arranged ia 
spikes or racemes. In all, the corolla, for there is no 
caly'x, is referrible to a division .into 6 parts, as in the 
Lihes ; but these are of different forms, and in several 
combinations ; 5 of these parts are always external, 
but frequently in 2 ranges, as in Orchis^ where the 
3 external resemble a calyx, and there are then 2 
internal divisions like petals, conniving together beneath 
one of the external segments, so as to resemble a hood 
or helmet. The 6th segment or lip, for they always ap- 

Eear ringent flowers, possesses the most varied forms, 
eing a perfect vegetable Proteus. It is collocated op-i^ 
posite to the style, which is often pecaloid, and seems 
then to form an upper lip in accordance with the low- 
er, or true petal. In Orchis this 6th petal or lip is 
often trifid, more rarely simple, and sometimes divid- 
ed into fringe or hairs ; its base terminates in a sac or 
elongated nectariferous cavity, called the spur. Ia 
the Cypripedium or Ladies'-slipper, which has mostly 
2 .of its petals ingrafted so as to appear but one, with 



a iiotch at its extremity, this sac or cavity is Very 
large, more resembling a bladder than a slipper, and 
all the rest of the lip is merged in this part of the or-" 
gan, of which, however, there are still vestiges, and a 
tort of spur at the base of the sac, in Cypripedium 
arietinumi and even 5 perfect petals. In the genu^ 
OphrySf as now limited^ altogether exotic, the lip puts on 
the most fantastic forms and colors, so as, with die rest 
of the flower, to resemble different insects, such as 
the Fly, the Bee, the Wasp, and the Spider, and in 
another the rude form of a man suspended by the 
head. The style in this family is never central, but 
80 inclined to one side as to resemble an upper lip to 
the corolla. This organ in Ofchi$ presents 2 lateral 
sacs, in each of which are included a stipitate, clavate 
(or club-shaped) mass of pollen agglutinated together, 
in many other genera the masses of pollen (2, 4, or 8) 
are iuseiled into the under side of an articulated move-' 
able lid, seated near, or upon the summit of the style. 
The fruit is universally a 3-sided capsule, with 3 valves, 
but only one cell, and filled with very many minute 
seeds, of which extremely few are ever feitile. The 
only example with which I am acquainted, where these 
seeds are necessarily perfect^ is in the very curious 
ChUoglottis of New-Holland, which, contrarv to the 
whole order besides, is only of an annual duration. 
The tropical genera of the natural section Epidendra, 
presenting a labyrinth of generic characters, or very 
small groups, are remarkable for the beauty and vivid 
coloring ol their flowers, and the fantastic forms of the 
ever varying 6th petal, or lip. From this tribe we 
derive the Vanilla of commerce, which is tlie pod or 
capsule of the Epidendron Vanilla. Salep is obtain- 
ed from the roots of some of the species of Orchis ; 
but, in general, the terrestrial plants of the Orchidejk 
are of such a rare and scattered occurrence, and con-' 
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oected wUb mipb upooi^mcMi and mutpihle circiim- 
StaQCQS of soil and ^itu^tiopj as to promise little to msm, 
but the rational aqn^^^n^enl of a^nnring and observing 
tbeir very lingular ^i)d uiico^ipon structure. 

We b^ve already bad occasion to observe a nsi^yral 
tendency to gborjtion of parts s^d organs in .the tribe of 
ringent or irregglar flpw^rs ; we bave remark^d^ tiiat^ 
intbe Jjapiatji:, instead of 5 stamens, ezistkig iq 
synvnetry with the peurianth of quin^ divi^ons, 4 
m^e generally fpupd ; and. in seyeral geqera, s^ ^(mor- 
4<ii CunUds Salvia,9 aQd CoUinsonia^ only 2 p^ifept 
^tapaen^, in common ^ but in the Sage 2 other iipper* 
(oct ^ndiers, and in. one of the Collinsopiasnoless djiap 
4 perfect an^her^]^ const^dy. The 5th $tamep, of widcb 
the rudiment is often present, is lil^ewi3e suppressed, 
in tbe flowers of the 2d order (Angiospi;riiu) of 
JpiDYNA^iA, or irregular powers. There is, s^sp, 
evQry .reason to believe, that in this monocotyledopous 
tribe, the Q^chide^, whose flowers are ^.w^ys^rreg- 
vlar, there ejtists an hereditary abortion of orgsgci^ ; 
and this is rendered still more probable frpm the re- 
markably eccentric, or even lateral posi^p of the 
s^le, and the absence of filaments ; the moveable disk) 
on which the ppUen is seated, being all the special 
stipport which tbe anthers, or their substitute, the po- 
linia :(or masses of poUeo), ever present, lie 6 pe- 
tals, and 3-3ided capsule, would lead us to expect, as 
in the I^ily, a ternary number in the stamens and s^- 
ma, if cqmplete ; but from the restraint and abojition 
induced or indicated by the irregularity of the corpUa, 
and the uncqncentric position of the central organs, 
we never find more than an indication of 2 lobes to 
the stigma. In Orchis, and some other related genera, 
there are onj^ 2 pollinia or equal to one anther ; but 
in Malaxis, CorraUorhiza (Coral-root), and some 
others, 4 pollinia, or 2 .anthers ; and in BUtia^ 8 pollinia, 
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or4 anthers ; thus making as near an approach to 6, 
as the CanvaUaria btfoliay in which all the parts of 
the flower are diminished to 4, though inseparable, in 
other respects, from the rest of the ConvaUaria's in 
which the parts are by 6's. Tlius amidst aberrations 
so obscure, and variations so intricate from the origin* 
al plan or type of vegetaUe families, still the lights of 
analogy, by furaii^ing, as it were, links of connexion, 
lead, at length, to a real affinity c^ objects ; and w«f 
are satisfied, that though the Orchibeje form a most 
distinct and natural family among themselves, they 
have still an unalienable relation with the great lilia-* 
ceous tribe of the same monocotyledonous class. 

The artificial orders of our class Gynandria, which 
includes a few other genera besides the Orchide^, 
are again founded on the number of the stamens, and 
in Monandria we find, first, the genus 

Orchis, of which our mossy swamps and very sha- 
dy woods afford no inconsiderable variety, flowering 
about midsummer and the commencement of autumn. 
The corolla is ringent, the upper petals forming a vault 
or helmet. The lip is dilated (or widened), having 
a spur beneath. The pollinia (or masses of pollen, as 
there are no true anthers) are 3 in number, and will 
be found concealed within the lateral sacs, or hooded 
hollows of the stigma. The earliest flowering species, 
hot uncommon in the middle states, is the O. spectabi" 
Kf, which has an obovate, undivided, crenate, blunt 
lip (generally purple or rather lilacj, and finely con- 
trasted with the other straight and wnite petals. The 
spur is clavate (or club-shaped), and shorter than the 
germ ; the bractes are longer than the flower ; and the. 
stem leafless ; 2 or 3 large leaves, however, are situ- 
ated at the base of the stem. The O. cUiaris of our 
swamps flowering in August, has an oblong, lanceolate, 
pinnately ciliate (or fringed) lip, twice as long as the 

16 



182 CLASS OTNANDRIA. 

petak ; and, as weU as the whole raceme of flowery 
IS of a bright orange inclining to white. This species 
is, again, scarcely to be distinguished from the U, bU- 
phariglottiSf excepting by the snow white elegant 
flowers, and shorter lip of die latter. The O. psywdes 
has greenish flowers with a 3-parted lip, having its 
segments divided like hairs, and below a long filiform, 
clavate, ascending spur. Another, rather common 
species, in the northern states, flowering in July, is the 
O.fimbriataj bearing racemes of fine purple flowers, 
and having a 3-parted lip, scarcely longer than the 
petals, with the segments cuneiform (or wedge-shaped), 
and ciliately fringed ; the lateral petals are also a little 
torn ; the spur filiform, clavate, and longer than the 

Serm. There are 2 or 3 other species very similar to 
lb, of which the O. grandiflorfi is the most beautiiiil 
for the superior »ze, and often, fragrance of its flowers. 
All these species, except the first, are by some refer- 
red to HaSenariay but do not appear possessed of any 
very obvious distinguishing trait, ana are not to be 
known apart by aspect or habit. 

Of the genus JVeo^^ta, or its subgenus Spiranthes 
of Richard, we have several species, common both in 
dry sandy woods, and in wet meadows. These come 
out late in the season, have all white flowers inclined 
to one side, and form a twisted or spiral wreath like a 
stair-case of the same construction. The genus is 
characterized as follows. The corolla isringent,with 
the 2 lower petals passing beneath the lip, which is 
beardless; the interior petals are connivent. The 
column (or style) apterous for wingless) ; the pollen 
farinaceous. Tne leaves oi the species vary a little 
in form, and the stems are nearly naked. In the fol- 
lowing genera the pollinia are inserted in a lid at the 
summit of the stigma. 

One of our most common little plants, in swamps 
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foid wet meadows which have never been plowed, is 
the Pogonia (fonnerly Areihusa) ophioglossoides. It 
has a small fibrous root, the scape furnished with one 
oval leaf, and a leaf-like bracte almost immediately 
under the flower, which is rose color, or pale purple. 
Its character is to have 5 distinct petals without glands, 
a sessile lip, hooded (or drawn up at the sides), and 
internally crested (or fringed) ; the pollen farin- 
aceous. 

About the month of June, in the same mossy 
swamps with the preceding, may not unfrequently be 
found a still more curious and elegant purple flowered 
plant of the Orchidejs, a true Arethma^ the species 
A. huJbosa. The whole plant is scarcely a span high ; 
its root is a small round tuber sending up a spathe,^ 
sheathed by an abortive leaf, and terminated mostly 
by a single large flower, though sometimes by 2 some- 
what remote from each other ; after a time, a lihear 
radical leaf is often sent up. The flower has a veiy 
marked character of ringency, and consists of 5 petals, 
connate, (or growing together) at the base. The lip be- 
neath growing to the column (or styles), cucullate (or 
hooded) above, and crested internally. 

But one of the most elegant of all our swamp plants 
of this tribe is the Ca/ojpog'on of Brown, CymUndiumol 
Willdenow, which flowers about July, and is common 
throughout the United States. The petals are 5, 
distinct ; the lip behind (or inverted), unguiculate (or 
narrower below) ; the lamina conspicuously bearded. 
The column is free (or unconnected), and the pollen 
angular. Almost the only species is the C. pulchd^ 
lu8^ which has a tuberous small root, sword-shaped, 
almost plaited, radical leaves, and a scape with several 
large purple flowers. 

Another genus, of rather frequent occurrence in 
dry woods, near the roots of trees, is the Malaocis^ 
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particulariy the JIf. UHifoUa in the middle states, How- 
eriog in June. The character is to have the 5 petab 
narrower than the Up, and spreading or deflected. 
The lip flattened, undivided, sessile, often exterior. 
The poliinia (or masses of pollen) 4, parallel with 
each other, applied to the stigma l^ their extremities. 
In M. lUiifoUa^ the plants sometimes grow m chis- 
ters, havii^ bulbous roots, from each of which arise 2 
elliptic leaves, and a triangular scape of many flofwers, 
with the interior petals, filiform and reflected ; the lip 
brownish, concave, obovate, and acute at the point. A 
second, and somewhat similar species, with a narrow- 
er greenish lip sometimes occurs. This is the JIf. 
Laidiij indigenous also to Europe, and found farther 
north than the preceding. A very diasimOar qiecies 
is the M. ophioglossoidesy which bears only a single, 
embracing ovate leaf, and a crowded raceme of mi* 
nute greenish flowers. In tiiis, of which I formed the 
subogenus Myerostylis^ the Up is sessile, concave,^ and 
erect, with the summit truncated and bidentate (or 2 
toothed) ; the column is minute. There are also 2 
imperfect anthers, and three poUinia. k is in fact a 
very distinct genus. 

The genus CoraHorhiza, or Coral-root, from its 
branching, thick, fleshy coralloidal root destitute of 
fibres, is remarkable as being without leaves, and pro- 
ducing racemes of dusky brownish flowers, with the 
following character — ^The petals equal and connivent; 
the lip mostly produced or gibbous at the base ; the 
column free ; the poliinia 4, oblique, (or not parallel). 

From the preceding genus, so di^rent in habit, I 
ventured to separate the Cymbidium hiemale of Will- 
denow, under the name of Aplectrum, having no 
spur or gibbosity at the base of the lip. This curious 
plant is sometimes known by 'the name of Adam and 
JSve, from the small chain of bulbs which constitute its 
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roots, 2, 3, or more of them being horizontally con- 
nected. From each of these arises, in its germinating 
period, a single ovate and striated leaf, which remains 
green through the winter, and hence the specific name 
of hiemaU. About May this leaf is succeeded by a 
scape and raceme of brownish flowers, with a 3-cleft, 
unspotted lip. The character is to have the petals 
equal and connivent ; the lip unguiculate, and without 
any cavity or gibbosity at its base ; the anther sit- 
uated below the summit of the column ; the polinia 
4, oblique, and lenticular. 

In DiANDRiA you find the genus Ct/pripedium or 
Lady's-slipper, also of the natural family of the Obchi- 
DEiE, and not easily confounded with any tiling else, 
after noticing its remarkable larce, ventricose, inflated, 
saccate or almost bladder-like lip. Most of the spe- 
cies have also only 4 petals ; and the under one bifid, 
(indicating that it is formed of 2, which are ingrafted 
together nearly to their points). The column terminates 
in a petaloid lobe, which varies in form in each of the 
species. They occur commonly in rich, and some- 
what shady woods, and flower from May to June. 
They have copiously fibrous roots, and with the excep- 
tion of the C. acaide, leafy, simple stems, more or less 
pubescent The leaves are broad, sessile, and some- 
what plaited or jibbed ; the flowers, about 1 to 3 on a 
stem, are yellow, red, or in part white. In Europe 
there is but one species. In India and in the kingdom 
of Nepal there are several very curious species, some 
of them with evergreen leaves. In the United States 
there are 6 species. 

In the order HeXandria of this class, you meet 
with the genus Aristolochia or Birthwort. In these 
there is no calyx ; and the corolla of one ligulate 
petal with a ventricose base. The capsule is 6- 
celled, many seeded, and inferior. — One of the most 
16* 
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important species, in a mediciaal view, is the A. jcr- 
tfen^orui, or Virginia Snakeroot, the fibrous root of 
which is highly aromatic ; it has a short erect ztgsag 
stem, set vnth cordate, oblong, aeunmiated leaves ; the 
peduncles radical, and the lip of the coioUa lance- 
olate—The A. SipbOf or Dutchman's pipe, bom the 
singular form of the corolla, produces woody and pro- 
fusely spreading twining stems, with large heart-shap- 
ed, acute, smooth leaves; the peduncles l-flow- 
ered, and with an ovate bracte ; the corolla ascending 
(brown), and the border slightly 3-bbed, and equal. 

In DoDECANDMA IS HOW arranged the genus Ao- 
rtiin, allied to the preceding. Our common species, 
so similar to that of Europe (A. canodciwe), known 
by the name of Indian-Ginger, nas creeping, aromatic, 
thick roots of nearly the same taste and smell with the 
Snakeroot, from which arise clusters of very short 
stems, each with two leaves ; b the centre of them 
comes out an overshadowed brown flower, externally 
hairy consisting merely of a campanulate, 3 or 4- 
cleft calyx, without any corolla. The anthers have 
the peculiarity ofbeingadnate to about the middle of 
the filaments. The capsule is inferior, fi^elled, and 
crowned with die calyx. 

CHAPTER XXVIl. 

OF THE CLASS MONOQCIA. 

Ik this, and the following class, there exist -two kinds 
of flowers necessary to the perfection of the species. 
The infertile ones are, of course, those which pro- 
duce stamens only, and disappear without any suc- 
ceeding fruit. We have, already, probably met with 
occasional species in some of the preceding classes 
whose flowers are in this copdition. Such are all the 
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native species of Vkisy or Crrape*vines, some of the 
plants producing staminiferous flowers only, with the 
rudiments of a pistiUum which is never perfected ; 
other plants produce both stamens and fruitful germs, 
though these stamens are probably imperfect. The 
proper situation then of this genus would have been 
in the next classs Dicecia, but this circumstance, 
probably unknown to LinnsBus at first, mduced him, 
naturally enough, to retain them, notwithstanding, in 
the same genus with the Vine of Europe, whose flow- 
ers are always perfect (or each of them provided with 
all the organs necessary to the perfection of the fruit). 
Many other genera, also, include species which are 
Monoecious or Dioecious, but are still retained in the 
same class of perfect flowers to which the majority are 
referrible. Tn our present class, the two kinds of flow- 
ers cohstituting the same species are situated on diflfer- 
ent pails of the same plant; and to this allusion is made 
in the term Monosda^ which signifies one habitation. 
Whether this circumstance of the comparative fertility 
of flowers alone ought to be of any primary import- 
ance in a system of classification may well be ques- 
tioned. There are, however, in this and the following 
classes, a considerable number of plants which difier 
not merely in this respect, but likewise in the nature 
and form of the perianth ; as, for example, in the nut 
tribe (Cortlacea), where the staminiferous or male 
flowers, in catkins or aments, bear litde or no resem- 
blance to the pistilliferous or female flowers, which pro- 
duce the nuts or fruit. To such plants this distinction of 
classification would be well applied ; and all the rest, 
with flowers similar in themselves, though perfect or im- 
perfect, might be referred, properly enough, to any of 
the other classes by the number and disposition of their 
stamens. That such plants as those of the Coryla- 
CB£ ought to be retained in a particular class, like 
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that of the present and following, is likewise obvious 
from the variable number of their stamina, which would 
render their arrangement elsewhere not only unnatural, 
but perplexing, and almost impossible, and the genera 
instead of being, as they now are, brought together, 
would then be dispersed, and nearly lost in the rest of 
the different classes of the system. 

The class being founded on the circumstance of fer- 
tile and infertile flowers on the same plant ; the orders 
are conveniently taken from the other classes, according 
to the number and accidents of the stamens. 

In the order Monandria, then, we now find the 
somewhat puzzling genus Euphorbia, or Spurge, form- 
ing the type of the natural order Euphobbiaceje, for- 
merly arranged in Dodecandria, and then considered 
as a simple, in place of a compound flower. They all 
contain an acrid milky juice, that of some of the suc- 
culent species when inspissated forming the gum Ett- 
phorbium of commerce. They are chiefly found in 
£urope and Africa. Tliose of the latter contment, veg- 
etatmg in arid sandy grounds and deserts, have, like 
the Cactuses of America, growing in like situations, 
succulent, columnar stems, mostly destitute of leaves, 
but often armed with clustered and scattered spines. 
The general composition of their flowers and generic 
character is as follows — ^They present a ventricose, or 
cup-shaped involucrum, resembling a cal}rx, of which 
the alternate segments are petaloid. The sterile flow- 
ers, 12 or more, are generally simple ; each of them 
consisting of a mere andier with its filament, articulat- 
ed to a pedicel (and proving themselves, however sim- 
ple, still to be so many distinct flowers by coming to 
maturity at several successive periods). The calyx 
and corolla is very rarely present. The fertile flower 
is solitary, central, and stipitate Tor pedicellate), with- 
out either calyx or corolla. Tne styles are 3, each 



CLASS MONCBCIA. 189 

oi* them bifid (or cleft) ; and the capsule 3-lobed, 
and 3-seeded ; the seeds at length bursting out with 
an elastic spring, by means of a peculiar integument 
or arillus with which they are at first surrounded* 
One of the most elegant species peculiar to the 
United States, is the E, eorollataj a perennial, with 
subdivided umbels of conspicuous white flowers, and 
narrowish, oblong, obtuse leaves. This plant is not 
uncommon in the sandy fields of the middle states, 
and is in flower about June and July. The JEL ipe^ 
eamanha^ so abundant m the sandy fields, of New 
Jersey, has been employed in medicine as a substitute 
for the drug indicated hj its specific appellation. Its 
roots are extremely long> and rather thick ;. from which 
arise clusters of very low stems, clothed with reddish 
^eea, fisaeoth, opposite, ob<»rate, or narrow lanceolate, 
and very different looking leaves. The peduncles are 
few, axillary and terminal, l-<flowered„ and rather 
long. It is in flower about May and June. The 
most elegant species in the United States is the 
jE. variegata of Missouri and Arkansa territory, an 
minual now cultivated in the gardens, flowering late 
in autumn, and remarkable tox its abundant variegated 
floral leaves. 

In the order Triandbia is the gjenus Typha, or 
Reed-Mace, referred to the natural family of the 
Aboi]>££. The common species, T. Uu^oUa, is a 
tall, reed-like plant, growing on the edges of pondsi 
with long, almost semicylindric leaves and stems, 
terminating in long, brown, and dense cylindric spikes 
of inconspicuous flowers ; the uppermost, distinctly 
separated from the rest, are sterdej and without any 
kind of perianth. The 3 stamens in each of these 
minute floscules, arise from a chafi^ or hairy recepta- 
cle, united below into a angle filament or stipe* The 
firtUe flowers, below the sterile, are also without 
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perianth; the pericarp (or seed) is pediceDated, 
and surrounded with a hairy pappus at the base. 
This plant is found in afanost every climate, and in 
nearly every quarter of the globe. 

The genus Carex^ or Sedge-grass, of which there 
are not less than 90 species in this country, and a 
still greater number in Europe, belongs to the family 
of the Ctpbboidejb, and, as its common name im-^ 
plies^ is nearly related to the grasses, for which they 
are commonly taken by ordinary observers. They 
grow in woods and marshy meadows, are perennial, 
often growing in tufts, have leaves like grass, but 
keeled, or sharply angled beneath in the centre, pro- 
duce culms (or stems) almost miiversally triangular, 
and solid witlun. — ^The flowers, sometimes dioecious, 
as well as monoecious, are disposed in dense imbri- 
cated spikes or aments. The glume b 1-flowered ; 
the corolla ventricose, l*va]ved, persistent, often 2- 
toothed at the summit, and including the earyoptii 
(or seed). The staminiferous flowers have each but 
a single scale, or more properly bracte. 

The MaySf or Indian Com (Zea Mays)^ belongs 
to the famify of the grasses, and aflbrds a very intelli- 
gible example of Monoecia. The flowering top or 
panicle consists, as we all well know, of flowers which 
never produce corn. These are merely staminiferous 
glumes, each one including 2 flowers, which, as well 
as their common calyx, are awnless. The fertile 
flowers form a dense spike, inclosed in a husk or 
complicated sheath of bractes. The glume both of 
calyx and corolla is 2-valved and indistinct. The 
styles, one to each grain, are filiform and very long ; 
the whole in each ear being exserted from its sheath, 
forms a silky tuft. 

In Tetrandria is arranged the Alder {Alnus) of the 
order of the Willows (Salicinjb) ; its sterile flowers 
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are collected into aments or catkins, made up of 3- 
flowered, wedge-shaped, and truncated receptacles or 
scales. The calyx is the 3-lobed scales of the ament. 
The corolla is 4-parted. In the fertile flowerj the 
scales of the ament are 2-flowered, and pardy trifid. 
There is no corolla. The seed is compressed and 
without winged margins. The A. semdatay with 
roundish blunt leaves, and never rising above the 
magnitude of a shrub, is one of our most common 
plants on the borders of small water-courses. 

The Mulberry tree (Morus) has its flowers in cat- 
kins. The sterile ones have a 4-parted calyx, and 
no corolla. The fertile flowers have also a 4-leaved 
calyx, which becomes a berry, and is equally devoid 
of corolla. There are 2 styles, and but one seed. 
To the same genus, though perhaps not very cor- 
rectly, was referred the Fustick tree of commerce, 
or M. tinctoria of the West Indies. This species 
has oblong ovate leaves, and axillary thorns ; the 
berry is also spherical, and very sweet to the taste. 
The genus belongs to the Urticeje, or natural family 
of the Netde. Nearly related to this genus and very 
similar in habit or general aspect, is the Broussonetiay 
or Paper Mulberry, from the bark of which is pre- 

{lared the linen worn by the inhabitants of the Friendly 
slands, in the Pacific. 

On the banks of Red River, and in other parts of 
the Arkansa territory, is found a considerable tree 
related to the Fustick, with heavy yellow wood, en- 
tirely similar. It also produces ovate, acute, entire, 
smooth leaves ; has axUIary thorns, and sterile flow- 
ers, with 4-leaved calyces, almost similar to the Mul- 
berry ; but the fertile flowers have but a single style ; 
and the succulent calyces coalesce, or ingraft together 
so as to form but a single, spherical, juicy berry, like 
a large orange ; but not, as far as is yet known, eata- 
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ble. To this peculiar ^enus, known as the Bow*wood 
and Osage Orange, I gave some years ago the name 
of Madura. The junction of the germs into a single, 
large berry, brings this genus in character very near 
to the Artoearpvs, or Bread Fruit. 

In the order Pentandria comes the AmctramthuSf 
or Princes' Feather, forming the ^e of the natural 
group Amaranthaceje* In both the fertile and ste- 
rile flower, the calyx is 3 to 5 leaved, and there is 
no corolla ; the stamina are 3 to 6 ; there are 3 styles, 
and a 1-celled, l«seeded capsule, opening transverse- 
ly all round. They are, I believe, all annuals, and 
several of them cultivated. One of the most re- 
markable is the •4. tricolor, whose leaves are blotched 
green, yellow, red, and sometimes brown. 

In Hexandria comes the Zizania, or Wild Rice, 
a tall aquatic grass, common on the margins of lar^e 
ponds, lakes, and rivers of still water. — The sterde 
flower has no calyx, but a 2-valved and partly awned 
coroUa ; the fertile flower is also without calyx ; the 
corolla of 2 valves, hooded and awned ; the style 2- 
parted, and the cylindric seed, like common Rice, is 
invested by the corolla. The leaves in Z, aquatica, 
are rather broad, and like other grass in appearance ; 
the flowers are in a large pyramidal pancicle, the fer- 
tile ones uppermost, at length approximating to the 
rachis, so as to form a kind of spike. The aborigines 
of the north-western territori^, and particularly those 
of Lake Michigan, were in the habit of collecting 
large quantities of this rice for food, and it is very 
palatable, and swells when boiled as much as genuine 
rice. 

In the artifical order Polyandria you will find the 
genus Sagittaria, or Arrow-head, of the natural groQp 
Alismaceje. The common species, as well as all 
the others, is aquatic, growing in muddy still waters. 
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It derives its name from the leaves, which are of the 
fwm of the Arrow-bead. The flowers are white, 
have greatly the appearance of a RanuneuJuSy being 
produced on scapes, and grow always by 3's. In 
both kinds of flowers the calyx is 3-leaved, and the 
corolla of 3 petals. The stamina are numerous, but 
said to be definite, or constant to a certain number. 
In the fertile flowers the germs are numerous ; the 
pericarps (or apparent seeds) are aggregated, 1 -seed- 
ed, and do not spontaneously open. There are in 
the United States 9 or 10 distinct species, and some 
of them with leaves destitute of the arrow-shape ; 
yet many have an occasional tendency to put on this 
form, when their nsual leaves are different. 

The genus of the Oak, or Qwerctt*, is arranged 
here, and takes its place in the natural order of the 
CoRTLACEs.^ — The sterile flowers are arranged in a 
loose ament or catkin, and have a caly^, which is 
mostly 5-cleit, but no corolla ; the stamina are from 
5 to 10 ; the fertile flower consists of a cup-shaped 
scaly involucrum ; the calyx is incorporated with the 
germ, and 6-lobed ; ths germ 3-celled, with 2 of the 
cells abortive ; the style single, but with 3 to 5 stig- 
mas ; the nut (or acorn) coriaceous, 1 -celled, and 
I-seeded, surrounded at the base by the enlarged 
cup-shaped involucrum. In the United States there 
are about 30 species, some of them evergreens, but the 
most part deciduous leaved ; some of them have annual 
and others biennial fructification, or have the acorns 
produced in one or two difierent seasons. TJie cork 
IS the spongy bark of the Q. svier; and from die Q. 
cocc^era is obtained those excrescences which affi>rd 
the galls of commerce. The ^uercitrorjk, so important 
and common a yellow dye, is produced by the bark 
of our Q. tinctoria^ often improperly called Black 
Oak, It is remarkable tiiat in all the oaks known, 

17 



194 CLASS MONOSCIA. 

there should be such a constant abcurtion of 2 thirds of 
the germs, that do acorn is ever detected containing 
more than a single seed. 

The Hazlenut(Co7^/tM), the type of the order Co- 
RYLACEJE, so conunon a shrub in most of our bushy 
woods, has its sterile flowers in a cylindric ament (ap- 
pearing long before the leaves), with the scales 3-cleft. 
There is no perianth. The stamina are about 8, with 
1 -celled anthers. In the fertile fl/ower the calyx is 
obsolete (or scarcely discernible); the germs sev- 
eral ; the stigmas 2 ; the nut ovate, and surrounded 
with the enlarged coriaceous and scaly involucrum. 

In the Chesnut ( Castanea), also of the natural order 
CoRTLACEf, the sterUe flaioers are disposed in a long 
and naked, somewhat cylindric ament (or spike) ; each 
of them has a 1-leaved, 6-<;left calyx, and 10 to 12 
stamens. The fertile flowers grow by 3's ; the in- 
volucrum 4-lobed, and thickly muricated with bristly 
prickles ; the calyx 5 to 6-lobed ; the styles 6 ; the 
nut mosdy 1 -seeded, and invested with the enlarged 
involucrum. Of this genus there is a dwarf species 
( C. pumila) common in all the southern states and 
known by the name of Chinquepin with the leaves 
tomentose and hoary beneath. 

The Walnut (Jvglans) has the sterile flowers in an 
imbricated ament, and the scales mosdy 5-parted ; 
the calyx about 5-parted. The stamina vary in num- 
ber, according to individuals and species, from 12 to 
30. The fertile fl>ower has a 4-cleft, superior calyx ; 
a 4-parted corolla ; 1 or 2 styles ; a partly spongy 
drupe ; the nut rugose, and irregularly furrowed. Of 
this genus there are about 4 species, and 2 of them 
peculiar to the United States. The •/. nigra is one 
of the largest and most valuable of the American for- 
est trees, and extends from the western parts of Mas- 
sachusetts to Florida. Tlie /. cinereaj or Butternut, 
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extends still further north, and has an oblong, acumin- 
ated nut deeply and irregularly sculptured. The bark 
of this species Is also sometimes employed as a cathar- 
tic medicine. The kernels of both species are eata- 
I ble, and not unpleasant. 

From the genus Juglam I ventured to separate the 
Hickory, or White Walnut, by the name of Carya^ 
and they both appertain to the natural family of the 
CoRYLACEiB. — ^The generic character is, to have the 
BterUe flowers in an imbricated (ti-ifid) ament, with 
the scales 3-parted ; no calyx or corolla ; the stamina 
4 to 6. The feriUe flowers have a 4-cleft, superior 
calyx ; no corolla ; no styles ; but a partly discoid, 
4-lobed stigma ; the pericarp 4-valved ; the nut 
partly quadrangular, and even on the surface. Of this 
well known genus there are about 8 species, with the 
general habits of the Walnut, but the wood tough and 
wbit^, and the nuts of several of the species are bitter 
and inedible. 

The genus Platanus (Plane or Button-wood) has its 
flowers in globose aments. The sterile ones without 
calyx ; and with a very minute corolla; The anthers 
are adnate to the filaments from the base. In the fer- 
tUefloioers the calyx is many-parted ; there is no corolla; 
are curved stigma ; the capsule somewhat club-shaped, 
1-seeded, and mucronate, or pointed with the persis- 
tent style, having its base surrounded with a hairy 
pappus. The P. ocddentalis is one of the largest and 
most majestic of the American forest-trees, growing 
generally by the banks of rivers, distinguishable at a 
distance by its white and blotched bark, pendent, glob- 
ular aments, and angularly lobed leaves. The Asiatic 
Plane {P. orientalis) not very dissimilar from the pre- 
ceding, having palmated leaves, was cultivated in 
Greece for its agreeable shade, often near temples 
and resorts of learning; and was] early introduced 
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to Rome, where it became the favorite tree of the Ro- 
man villas. 

The Arum, or Wake-robin, b the type of the natur- 
al order Aroide£. It produces a 1 -leaved, cucullate 
(or hooded) spathe. There is neither caiyx, nor co- 
rolla. The spadix (or columnar receptacle) is naked 
above, bearing sessile anthers below the middle, and 
the germs at the base. The berry (of which there are 
many on the same spadix) is commonly scarlet, l-ceU- 
ed, and many-seeded. One of our most common 
and elegant species is die A. ir^h^lum^ or Indian 
Turnip, with a round, tuberous, hot, and acrid root. 
From each of these arise 2 ternated leaves ; and from 
between them an ovate, acuminated spathe, wHb a flat 
and bent summit, striped like a zebra with gremA 
and brown bands. This species is also dioecious, one 
spathe or plant producing fertile, and the other infer- 
tUe flowers. 

In the order Monadklphia will be found the genus 
Pinus (the Pine or Fir tree) the type of the natural 
order Conifebje. These are all resiniferous ever- 
greens, most abundant in mild and cold climates, and 
here very frequent in sandy sterile soil. Their impor- 
tance for timber, resin, turpentine, and pitch are well 
known. The kernels even of the Stone Pine (Pinus 
Pinea)^ as large almost as almonds, are eaten as a de- 
sert in Italy and the South of France. — The sterile 
flowers are in aments, of which the scales are peltate 
(or target-shaped) ; there is neither calyx nor corolla ; 
but 2, sessile, 1-celled anthers to each scale. The 
fertile flmvers are collected into an ovate or conical 
strobile (or cone) ; with the scales closely imbricated, 
and 2-flowered ; no corolla ; the pericarpa winged 
nut covered by die scales of the cone. The genus 
presents 3 natural sections, or subgenera. The first is 
Abies, or the Fir tree, properly so called, in which the 
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leaves are soKtary, and distinct at the base. Our com- 
monest species is A. canadensis j called the Hemlock 
or Spruce tree, which has the leaves nearly in two 
row§, flat and denticulate ; tlie cones ovate, terminal, 
and scarcely longer than the leaves. TheA^bcdsamea, 
or Balsam Fir, has, also, flat, emarginate, or entire 
leaves, glaucous (or bluish green^ beneath, arranged 
in several rows, recurvedly spreading ; the cones large, 
purplish, cylindric, and erect. This very ornamental 
tree, so common in the northern states, extends by the 
Alleghany mountains as far as North Carolina, and is 
also found in the Rocky mountains towards the sources 
' of the Missouri. It is scarcely distinct from the A. 
picea of Europe, and is very nearly related to the P. 
spedosa of the Hymalaya mountains, near the sources 
of the Ganges. The Canada Balsam is obtained from 
resinous blisters, which are pierced, and occupy the 
trunk of the tree. The leaves are remarkable for their 
persistence, adhering to the branches for several years. 
In the true Pines (Pinm) the^ leaves narrow, long, 
and needle-formed, occur from 2 to 5 in a short cylin- 
drical sheath ; but in most of them the primordial 
leaves are solitary, and without sheathes, as in Abies. 
The clustered leaves of this section may then perhaps 
be considered, as they are in Larix or the Larch, 
minute branchlets, each, at first, enveloped like the 
larger buds with imbricated appropriate scales. All 
the species germinate with more tlian 2 seed-leaves, 
Tfrom 3 to 8), a peculiarity unknown in any other fam- 
ily of plants. The species nearest related to the pre- 
ceding section is the Pinus strobus (White or Wey- 
mouth Pine), readily known from every other Ameri- 
can species by its slender leaves in 5's, and pendulous - 
cylindrical cones, longer than the leaves, with loose 
scales. The Hymalaya mountains likewise af&rd a 
species very similar to the Strobusj JP. excdsa. Oa$ 
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of the most useful and prevalent ^cies is the southern 
states is the Pinus patustrisj or Long-leaved Yellow 
Pitch Pine, which occupies, in predominating abun* 
dance, a vast extent of sterile maritime district, from 
Norfolk, in Virginia, to an indefinite distance on the 
coast of the Gulf of Mexico. Its leaves grow b^ 2% 
and are mostly 12 to 16 inches long, chiefly growing 
at the extremities of the branches ; me cones are also 
proportionably large. Its timber is much used, and 
It afibrds a great part of all the turpentine, resin, and 
pitch exported from the southern states. 

The third sectbn of Pinus is that of the Larch 
{Larix)j principally distinguished by its deciduous 
clustered leaves, which are slender as threads. The 
Larches, of which there are 2 species in the United 
States, and one in Europe, grow generally in swampy 
grounds, and their bark is esteemed for tanning. Ldke 
all the other sections of the genus, their branches come 
out in pyramidal stages. 

The Cupressusy or Cypress, belongs also to the Coni- 
fers. — ^Its 9terile flowers are in ovate aments, with 
peltate scales. There is neither calyx nor corolla ; 
and 4 sessile anthers. The fertile jU>wer8 are in a 
cone or strobilus with peltated scales, and are equally 
destitute of calyx or corolla. The germs are 4 to 8 
under each scale of the strobile, and to these succeed 
angular, compressed nuts. The mo'st celebrated and 
majestic species of this useful genus is the Cedar of 
Lebanon, which forms a l^rge spreading topped tree, 
and like the Larch, is clothed with clustered filiform 
leaves, which are evergreen, and not deciduous as in 
the latter. The funereal Cypress {Cupressus senh 
pervirens) , chosen by the ancients for its sombre verdure, 
and elegant close pyramidal form, was planted near 
burial grounds and dwellings. Our White Cedar (C 
thuyoides) is also evergreen, and has a somewhat sim- 
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ilar appearance, having flattened green branchlets set 
With imbricated, minute leaves, in 4 rows. It bears 
small and nearly spherical, angular cones. It grows 
in mossy swamps in such abundance often, as to give 
its name to such morasses. The C. disticha, differs 
from all the other known species in having deciduous 
leaves, flat and thin, arranged in 2 rows or distichous : — 
its sterile florets are disposed in leafless panicles ; and 
the cones large and spherical. Its character is so 
diflTerent from other species, that Mirbel forms of it a 
peculiar genus, called Schiibertia. It grows in deep 
mossy swamps, from Sussex county in Delaware to 
the coasts of the Gulf of Mexico, and is one of the 
largest of the American forest trees. It is much used 
for shingles, and has a remarkable property of sending 
up branches of its roots, sometimes several feet above 
the surface, in a conic form, called Cypress Knees^ 
which are always destitute of leaves and branchlets. 

The genus Ricintis, Palma Christie or Castor Oil 
plant, now often cultivated in the United States for the 
drug it affords, and not uncommon in our gardens, has 
no corolla to the flower. That which produces the 
stamens has a 5-parted calyx. The filaments are di- 
vided into many subordinate branches, with numerous 
andiers. The fertile flower has a 3-parted calyx ; 3 
bifid styles, and a brisdy, 3-celled capsule, containing 
3, elastically coated, spotted, or marbled seeds, a kind 
oif fruit common to all the other Euphorbiaceje. Our 
common species {A. communis) has large peltate, 
palmated leaves, toothed on the margin, of a glaucous 
hue beneath, and with glands on the petioles. This 
plant, with us an annual, is in the West Indies a per^ 
raanent shrub. 

Of the CircuRBiTACEiE, or Cucumber tribe, is our 
common soandent or climbing plant Sydos angulata^ 
or single seeded Cucumber, peculiar to the United 
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States. — Its sterile flowers have a 5-toothed calyx ; a 
5-parted corolla ; and 3 filaments. The fertile flowers 
are similar, but have a 3-cleit style ; and the Pepo or 
brisdy pericarp is small, dry, and only 1 -seeded. The 
plant is an annual, trailing on bushes near the banks 
of rivers, in light rich soils. It has cordate, 5-angled, 
toothed, and scabrous leaves. The flowers are greenish 
white, and the small fruit is green, clustered, and 
hispid. 

The Cururbiia^ or Gourd, Pumpkin, and Squash, 
is chiefly distinguished from the Cticumisj or Cucum- 
ber and Melon, by having a tumid margin to its seeds ; 
those of Cucvmis having seed with an edge. They 
have nearly all a yellow, 5-cleft, monopetalous, ahnost 
funnel-shaped corolla ; and a calyx also divided into 
6 segments ; with 3 tilacnents ; a large berry-like fruit 
called a Pepo, in the Gourd and Melon very large 
and ribbed ; in tlie Cucumber rugged and warty. 



CHAPTER XXVIII. 

OF THE CLASS DKECIA. 

ITiere is no difference in tliis class from the pre- 
ceding but the circumstance, that the perfect and im- 
perfect flowers occupy different individual plants of 
the same species, hence the appellation of Dkegia, 
or of two habitations ; and the orders are also taken, 
as in MoN(ECiA, from the other classes. 

In DiANDRiA you will find the Willow (Sa/ir), whose 
siaminiferous flowers are in cylindric aments (often 
produced before the leaves), the scales 1-flowered, 
and mutually imbricated ; with a nectariferous gland 
at the base of each. There is no calyx or corolla. 
The stamina also vary from 1 to 5. Thefertileflow- 
ers are similar, but in place of stamens have 2 stigmas, 
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mostly bifidy succeeded by a small, i-celled, 2-valved, 
niany»seeded capsule. The seeds are minute, and 
furnished with a coma or tuft of down. The willow 
is the type of the natural order Salicinje, and scarce- 
ly di^rs from the Poplar in any thing more than the 
inferior number of stamina. They are among the 
earliest dowering shrubs and trees of northern climates, 
to which they are exclusively confined. Some of the 
^ecies are alpme, and form the smallest shrubs known* 
Such is the S. herbacea of the Alps of Europe, which 
grows also on the summit of the White mountains of 
New Hampshire. It ii^a creeping shrub, scarcely 
ever exceeding 2 inches in height, with smooth, round- 
ish, veined leaves. One of the most elegant species, 
remarkable for its pendulous branches, and narrow 
leaves, is the oriental or Weeping Willow {Salix Baby" 
lanica). 

One of the most extraordinary plants known is the 
Vallisneriai a submersed aquatic plant of the natural 
order Htdrocharideje:. It grows in large quantities 
in the still water of most of the principal rivers near 
the banks, from Delaware to the Mississippi, and pre- 
sents partly submerged fields of narrow, linear, 3-tierv* 
ed, grass-like, olive-green leaves, of a thin and semi- 
transparent substance, as is usual in all herbage grow- 
ing under water. From the bosom of some of these 
arise staminiferous flowers^ contained in an ovate^ 2- 
parted spathe. The inclosed spadix is covered with tAi- 
nute flowers, each consist!^ of a 3-parted calyx, with 2 
stamens. These, when Vature, from the depth at 
which they are submerged, and the shortness of the 
peduncle of the spathe, have no other means of attain- 
ing the surface of the water, but by breaking connex- 
ion with the parent. As soon as it arises to the surface, 
the calyx instantly springs open, and the anthers burst, 
by which impulse, and the accidents of the element 



202 CLASS DIffiCIA* 

on which they are launched, they, in fact, migrate 
accidentally to the vicinity of the fertile jwwer, 
furnished with a long spiral peduncle, by which it 
is enabled to attain the surface of the water ewen at a 
a variable depth. The spathe of the latter is bifid, 
and l*flowered ; the calyx 3-parted, and superior ; 
the corolla of 3-petals ; the stigma ligulate and bifid ; 
the capsule valveless, 1-celled ; and the seeds nume- 
rous, attached to its sides. 

In Tetbandria will be found the Wax Mjrrtle, Bay- 
berry, and Grale {Myrica)^ which have ovate-oblong 
aments, with lunulate (or§crescent-shaped) scales. 
The infertile flowers have 4 to 6 stamens ; and 4-valv- 
ed anthers. In the fertile fl^ywer there is a single 
germ, 2 stigmas, succeeded by a 1-celled, 1-seeded 
drupe. Of the species, the most remarkable is the 
Wax Myrtle {M. cerifera) havmg wedge-shaped, lan- 
ceolate leaves, with a few serratures towards the ex- 
tremity. This species, with the surface of the 
leaved scattered with aromatic glands, is a rather 
low and spreading shrub, abundant on the sandy 
beaches and hills near the ocean ; and in the autumn 
covered with sessile, crowded, small berries, covered 
with a roughish coating of whitish green wax, often 
separated and collected by boiling, for the purpose of 
making lights or candles. This genus belongs to the 
family of the Salicinje. 

The Viscumy or Misseltoe, of the natural family of 
the LoRANTHEJE, is quite d^arkable for its uniform 
parasitic situation, naturally engrafting itself into the 
bark and sap-wood of youngish or smooth barked trees, 
where it forms an evergreen small bush, with opposite 
or forked, green, and brittle branches. The calyx 
consists of an entire, or but little prominent margin. 
The petals 4, short and united at the base. — In the 
stamin^erous flower there are 4 sess'de anthers adnata 
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with the petals. In the fertile flowers^ a germ 
crowned with the margin of the calyx ; 1 stigma, and 
a globose, 1 -seeded berry. The only species indige- 
nous to the United States is the V. verticMatum^ which 
Sows as far north as the lower part of the state of 
elaware. In this the branches are opposite, the 
leaves are wedge-oval, 3-nerved and obtuse; the spikes 
axiUary and solitary ; the sterile flowers roosdy trifid, 
and the berries white, adhering, when mature, to the 
trunks of trees and their branches by means of the vis- 
cid pulp with which they are filled. 

In Pentandria is arranged the Hop {Humulus)oi 
the natural family of the Netdes, or URTicEiE. But 
one species is known, a twining tall plant, growing oc- 
casionally in alluvial soils, with opposite, 3 to d-lobed, 
rough leaves. — ^The staminiferou^ flowers have a 5- 
leaved calyx. The anthers have two pores at their 
extremity. There is no corolla. T!\ie fertile flmvers col- 
lected into aments, have a 1 -leaved, large, persistent, 
concave, entire calyx ; no corolla ; 2 styles ; and 1 
seed. At the base of the calyx there is produced a 
coating of diaphanous yellow glands, soluble in warm 
water, and to which the Hop owes all its bitterness. 
This extractive matter has been termed lAipuline. 

The Hemp (Cannabis), also of the natural family 
Urtige£, has a 5-partea calyx in the staminiferous 
flowers^ and no corolla. The calyx o( the fertile fl^otV' 
er is 1-leaved, entire, and bursting on the side. In 
this there are 2 styles ; and the seed is a bivalvular 
nut within the closed calyx. There is only a single 
sipecies of the genus known ; occasionally cultivated 
in the Uuited States. It is a curious fact, in tlie his- 
tory of the sexual system of Linnaeus, that pistiUiferous 
>plants of the hemp have been known to produce fer- 
tile seeds when cut off from all access to the stamin- 
iferous individual. 
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la the order Hexandria is die genus Smtleu?, or 
Green Briar, a group of climbing tbomy shrubs, with 
smooth, sfainiDg, thickish, entire, cordate or elliptic, 
nerved leaves ; of the natural family of the Aspara- 
OEJE. — The itamimferous flovfers have a 6-leaved ca- 
lyx ; no coroHa ; the anthers adnate to the fflameots. 
The feriUe flowers have a minute style, and 3 stigmas ; 
the berry is superior, 3-celled; 1,2, or 3-seeded. 
The most remarkable species is the S. herhacta^ dy- 
ing down to the ground annually ; with heart«-shaped 
leaves, above verticillated ; sendine out long axillary^ 

Eeduncles, with umbels of greenish ffowers, smelling 
ke the most foetid carrion or Siapdia flowers. The 
root of a particular species of this genus is the Sartch 
pariUa of medicine. 

The Gleditsday or Honey locust, is a genus of spiny 
trees, of the natural family of the Leguminosjb, and 
peculiar to China and North America. They have 
bipinnated leaves, consisting of many small and partly 
elliptic leaflets. The flowers are small, greenish, and 
inconspicuous, disposed in axillary aments. — The per- 
fect ones have a 6 to 8 parted, deciduous, equal calyx, 
of which, 3 or 4 of the exterior segments are smaller ; 
and there is no corolla ; the stamina 5 to 6, rarely 8. 
The legume is flatly compressed, containing only one, 
or many seeds (often imbedded in a sweetish eatable 
pulp, and hence tlie common name). In the sterile 
flower the calyx is pardy turbinate (or top-shaped), 5 
to 8-parted, with 3 to 5 of the segments interior. The 
stamma 6 to 8. Our commonly cultivated species, 
indigenous to most of the western states, is the G. 
triacanthos^ translated 3 thomed Acacia, from the 
spines often occurring trifid. On the trunk, however, 
in youngish trees, the spines, in reality abortive branch- 
lets, are large and ramified, but occa^onally plants 
occur without any armature. In the southern states 



CLASS DICCCIA* 205 

ther^ is a lower growing species, with a ]-seeded| 
elliptic legume (G. monosperma)* In the vicmity of 
the Rocky mountains, towards the sources of the river 
Platte, Major Long's eicploring party collected speci- 
mens of a very dwarf species, with entire, linear-ob- 
long leaflets. The G. brachyloba of the Mississippi 
is almost intermediate with G. monosperma^ and the 
common species, having shorter pods than the latter, 
disposed commonly in clusters. This genus, and 
Gymnodada^^ which we shall presently describe, pre- 
sents us with a remarkable anomaly in the regular 
structure, and deficient number of parts in the flower, 
compared with the more perfect Leguminosje. The 
calyx, with its 3 or 4 internal or petaloid divisions, 
sums up only 6 to 8 parts, in place .of 10, and these 
without any of the irregular or papilionaceous charac- 
ter. The stamina are equally deficient in number, 
varying from 6, 6 to 8, in place of 10. We may thus 
perceive the small importance of the mere number of 
parts, and their declension of form from regularity, as 
all these structures unite here in the same very natur- 
al family. 

In the order Triandria. (formerly in the complex 
class and order PoLTGAMiA^ruecta) you will find the 
genus Ficus^ or Fig, of the natural familv of the Ur- 
TiCEJB, or Nettles, extremely remarkable for containing, 
as it appears, the flowers within the fruit. This fruit is 
then, botanicaUy considered, only a juicy, connivent, or 
ventricose receptacle, within which are concealed the 
flowers and se&ds of extreme minuteness, but obvious 
enough through a moderate microscope. Within the 
top-shaped, converging, and fleshy receptacle, the Fig, 
whose orifice is closed by scales, you will find a multi- 
tude of litde flowers of diflferent kinds, complete and 
incomplete, sometimes in the same fruit, and sometimes 
on di&rent plants. — The staminiferous flowers have 

18 
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a 3-p«rted catyx, sod 3 stamens. — The pUtS^iroug 
fiowen have a 5-parted calyx, one st^le, and one 
roundish compressed seed ; in neither ot these flowers 
b thore any corolk. Though there are many species 
of the genus^ scarcely any but the commcm kind and its 
varieties «re eatable. 

In the order Octandria you will find the genus of 
the Poplar (PoptJ«f ), difiering but litde from the Wil- 
low, oxcej^ m habit, and refeired to the same natiffal 
fiui^. The aments are cylindrical, with the scales 
lacerated. — ^The ^erUe flowers have from 8 to 30 
stamina, seated on a turbinate, oblique, entire calyx.—- 
TheferiUeflawen have also a turbinate calyx ; 4 sdg<- 
mas; a superior capsule of i cell, and 2 valves, 
with many small seeds ; the seeds suirounded widi long 
hairs. Nearly all the species are trees, with the flow- 
ers precedkig the foliage. The leaves are, generally, 
eidier broadly cordate, or triangular. Tlie petiole in 
several is compressed vertically towards its extremity, 
so as to communicate a remarkable vibratory or trem- 
bling motion to the leaves, for which the A^en is well 
distinguished. 

The Diospyrasj or Persimmon tree, placed here 
in the present method, belongs to the rare natural 
order of the EsENACEiE. Most of the species 
are tropical. Our D. virginiana is a very leafy, 
deep green, rather small tree, filled with yellow, eata- 
ble and sweet, astringent, plumb-like fruit, only matur- 
ed by exposure to the autumnal firosts. This tree is 
indigenous to the United States, fix>m tHe state ottiew 
York to Florida. — ^The character of the genus is, to 
have a 4 to 6-cleft caljrx ; an urceolate monopetalous 
(yellowish) corolla, with a 4 to 6-cIeft border. The 
sterile flowers have 8 to 16 stamens ; each filament 
often producing 2 anthers. — ^In the fertile fl^ywers there 
are 4 to 5 stigmas, succeeded by a berry, with 8 to 
12, large, elliptic seeds. 
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In the order Enncandria wiH be found a curious, 
but inconspicuous flowered plant, wUch I have called 
Eudora. It is Hbe Elodea of Afichaux, but not the 
same plant of the same name, of former botanists, which 
is related U> Hypericum. It is distinctly allied to Veil- 
limeriaj and belongs elqualljr to the natural family of 
the Htdrocharide^. There is but one species 
hitherto known in die United States. Richard speaks 
of a seccmd in Cayenne, in tropical America. Our 
plant is ft submerged aquatic, somewhat resembling a 
moss, of a dir^ olive green color, growing on the mud- 
&^ margins of ponds and still streams, from Canada to 
]^<M*ida, if not further south. The roots are peren- 
nial, the branches difiiisely forked or dichotomous, 
ttnddy set with linear, or oblong, small leaves, finely 
and minutely serridate on the marein, and growing 
yerticillated by 3 or 4 at a joint ; irom the axils of 
these arise, about midsummer, the 2 kinds of flowers, 
each at first, protected in a bifid spathe. — In the ste- 
rile flower (often produced at the extremity of a very 
long, flaccid, slender peduncle) there is a corolla of 
3 petals, and 9 stamens disposed in 2 ranges, 3 of 
them being interior, or, as it were, in the relauve place 
of the pistillum. From the slenderness of the pedun- 
cle, which is also frequently abortive, the flowers may 
often be seen floating at large and separated from the 

?arent plant, like ^e floscules of the VaUisneria* 
?he instant they attain the surface, they burst open 
with elasticity, as well as the cells of theii* anthers. 
The poUen is large and granular, the particles sphe- 
roidal, and adhering together by 3's or4's. — ^The^er- 
^./lotoer has a 3-parted calyx, audits tube identic 
with the very long apparent peduncle. The petals are 3. 
There are also 3 sterile filaments. The pericarp is an 
utriculus, or unopening integument, including about 3, 
rather large mature seeds, the form of which iscylindric. 
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In the order Decamdria is the Cfymnodadus or 
Cofiee-Bean tree, another anomalous flowered plant 
of the LEGuinNOSiB. The name of this genus, giv- 
en by Lamarck, alludes to the naked or stump like 
appearance of the branches of this fine tree, common 
in the western states, south of Ohio and on the great 
alluvial forests of the Mississippi. The leaves are 
very large, and compounded 2 or 3 times of broadish 
elliptic leaflets. The flowers, not very conspicuous^ 
are disposed in short terminal racemes, havmg a tubu- 
lar 5-<;left calyx; and 5-petalled corolla. — ^In the sterile 
flower there are 10 stamens. — In the fertile 1 style, 
succeeded by a 1 -celled legume, containing a pulpy 
matter. The seeds are round, lenticular, large and 
hard, and when roasted not unpleasant to eat. The 
pulp of the pod is strongly cathartic* This genus af- 
fords us another example of a leguminous plant with 
a regular corolla and uncombined stamens. 

To the order Monadelphta, of the present class, is 
referred the Yew and Juniper. The appearance of the 
latter evergreen is too familiar to require description. — 
The sterile flmvers are in ovate aments, with the scales 
verticillate and peltate. The anthers are 4 to 8 and 
1 -celled. — In the fertile fl,owers the aments are glo- 
bose, the scales 3, growing together ; the stigma gaping ; 
the berry containing 3 bony or hard seeds, surround- 
ed with the united and fleshy scales of the ament 
which forms the berry. Our Red Cedar is a Juniper, 
bearing much smaller fruit than the common kind. 
Of the J, eommunisy New England affi>rds a peculiar 
variety, or rather a distinct species, called /. comm/Un 
nw, /5. depressOy remarkable for its spreading prostrate 
stems and branches, which rise only at the extremities. 

The Yew {Taocus^ belonging also to the natural 
family of the CoNiFERiE, has no proper perianth, the 
flowers only surrounded with imbricated scales.^^Ia 
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the sterile flower there are 8 to 10 stamens with pel- 
tate anthers. — ^In the^er^tfe no style. A concave stig- 
ma, succeeded by a fleshy drupe, like a cup, open at 
the extremity ^ the nut is 1 -seeded. Of the genus, 
our northern dark Fir-woods affi)rd a single native 
species (T. canadensis) only 2 or 3 feet high, running 
at the root, so as to grow in quantities together. Like 
the other species, it is an evergreen with linear, dis- 
tichous leaves, revolute on the margin, and bearing, 
like the Yew-Tree of Europe, red cup-shaped, sweet- 
ish berries. The leaves are said to be poisonous. 



CHAPTER XXIX. 

OF THE CLASS CRYPTOGAMIA. 

This class presents a grand exception to all the 
preceding in the Linnsean system, for here neither 
stamens, pistils, nor proper seeds, are any longer re- 
cognizable. A dil^rent, though obscure, economy 
prevails, and hence the name of the class, already ex- 
plained. The plants of Cryptogamia form, indeed, a 
separate grand division of the vegetable kingdom, pre- 
senting several natural, but very distinct, orders. The 
first is that of 

The Ferns (FiLfcEs). 

These are conspicuous and well known plants, 
found in all climates and countries, from the arctic circle 
to the tropics. Some of the species in warm climates 
attain the magnitude of trees ; their leaves are caUed 
fronds^ and are of one continued substance with the 
branch, often beautifully and very intricately divided 
and subdivided in the manner of a compound plume. 

18* 
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Their composition presents a fine lace-like net-work, 
or labyrinth of veins or vessels. The fructification, with- 
out any proper visible flowers, is seen commonly to 
occupy the under surface of the frond, in the form of 
round or oblong dots, or marginal lines, turning brown 
on attaining maturity. These mere dust-like spots 
and lines, when examined through a good micros- 
cope, are found to consist of dense clusters (botanical- 
ly termed «on\ of minute, flattish, circular capsules, 
at first entire, but afterwards bursting elastically and 
irregularly through the contractions of the jointed ring 
by which each of them is respectively surrounded. 
They contained seed or spora, as it b called, difiering 
from ordinary seed, is like an impalpable powder, as 
light commonly as the air, and wafted abroad to any 
height or distance, so that it is not surprising to per- 
ceive Ferns growing high on the trunks of trees, or 
on the summits of lofty and ruined buildings. That 
they are not more common, may be accounted for, in 
the absence of the great degree of requisite moisture 
and shade necessary to their germination and growth. 

The Ferns present two very distinct divisions of 
kindred genera : namely, those which produce their 
sori on the under side of the fronds, and have cap- 
suUs surrounded with the articulated ring ; and oth- 
ers, such as the Osmunda^ which have rather conspic- 
uous, bivalvular capsules, like two cups edge to edge, 
without the jointed rinfy, and collectea together, either 
on a separate independent frond, or on distinct parts 
of one. 

The common Polypody {Polypodium vulgare) often 
green throughout the winter, and growing on the shelv- 
iags of moist shady rocks, will afford a familiar example, 
of the true or dorsiferous Ferns; that is, such as have 
Ae fi*uit on the under side of the frond, and furnished 
with the Jointed ring« In (his geniiis, the sori (or 
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small clusters of capsules) are nearly round, and scat- 
tered without any regard to order ; they are, likewise, 
without the protecting scale or involucrum so distinct in 
Jlsptdium^ or the Shield Fern, whose sori are 
likewise roundish or elliptical and scattered, but, at 
first, defended by an umbilicate or centrically attach- 
ed common scale or involucrum, which either opens 
all round, or only partially, and then appears reni- 
form or kidney-shaped. Of the genus Aspidium there 
are 13 or 14 species in the United States, some of 
them common to Europe, aqd they are generally the 
most frequent Ferns we meet witli. 

The most common Brake, however, both in Europe 
and North America, is the species of Pteris called P. 
aquUina^ bearing a large solitary branching frond, and 
having, according to the genus, the son forming a 
continued marginal line, and with the scaly involucum 
simply formed of the inflected margin of the frond, 
and opening inwards. 

In Adiantum (Maiden hair) the sori are likewise 
marginal, but somewhat oblong, and not continuous, 
merely terminating the edge of each distinct lobe ; the 
involucrum is similar and likewise opens inwards. 

Capsules destitute of the ring. 

In this section you will find the Osmunda, or Flow- 
ering Fern (O. regalis), a large and very elegant spe- 
cies, common in most of our dark swamps, with twice 
pinnated fronds, terminating in panicles or branches 
entirely devoted to the production of the conspicuous 
capsules, which are globular, pedicellated, striate, and 
only half way divided into 2 valves. There is no in- 
volucrum. Another very common species, in similar 
situations with the preceding, is the O. interrupta (In- 
terrupted flowered Osmunda), This species grows in 
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clusters, and flowers early lo the j^ring, before the 
complete developemeot of the fronds, which are 
smooth and simply pinnated, with the divisicHis pinnat* 
ifid, the segments oblong and destitute of serratures ; 
the fruit-bearing divisions blended with those which 
are inferdle. 

The most elegant and curious Fern in the United 
States, but everywhere unconunon, is the Lygodium 
palmaium^ with a long slender twining stem, and con- 
jugate or opposite fronds, which are palmated with 5 
entire lobes. The summit becomes a fruit-bearing 
panicle. — ^The capsules are arranged in 2 series on 
the back of appendages to the frond, and areradiately 
striated, lined, or wrinkled, opening on the inner side 
irome the base to the summit. There is here a scale- 
like involucrum covering each capsule. This singular 
and beautiful plant is met with from the neighborhood 
of Amherst in Massachusetts to the islands of the West 
Indies. 

The Club-moss (Lycopodium) presents distinctions 
sufficient to entitle it to form the type of an order 
(Ltcopodineje) apart from the )xue Ferns. We have 
12 or more species, several of them not uncommon 
in moist woods, beneath the shade of evergreens. 
They send out creepiog stems, at intervals giving off 
low erect branches, clothed wjtli evergreen, leaf-like, 
minute, or moss-like fronds. The fructification com- 
monly occupies a separate scaly peduncle, ending in 
1, 2, or 3 club-shaped spikes. These capsules, ax- 
illary, and sessile in the bosom of so many bractes 
or scales, are 1 -celled ; some of them 2-valved, 
and filled with a farinaceous substance ; others are 
3-valved, containing from 1 to 6 globose bodies. 
The pollen-like powder, or sporee, at certain seasons, 
is so abundant as to appear like a shower of sulphur, 
and is highly inflammable. 
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The Shave-Rush (Equiseium)^ common in moist 
meadows, is also the type of a distinct order (Eq,ui- 
SBTACE^). Their stems are leafless, striated cylin- 
ders, either undivided or verticillately branched, the 
joints surrounded with toothed sheathes. The vernal 
or flowering stems, for the most part quickly perish, 
but are succeeded by others which are barren and du- 
rable. — The JTUCti/lcaiion occurs in terminal spikes 
made up of peltate many-cornered scales, on the un- 
der side of which are from 5 to 7 sac-like involucra, 
opening lengthwise on the inner side. The spora 
included in the involucrum are numerous, green and 
globular, with 4 filaments at the base of each, which 
are dilated at the extremity. 

The Mossxs (Musci). 

These are a very peculiar tribe of diminutive plants, 
of an olivaceous or dark green color, presenting com- 
monly large clusters of low forked branches arising 
firom creeping roots, and clothed with minute or mi- 
croscopic leaves, often closely imbricated or crowded 
in regSar rows. 'From these'arise. generally, capillary 
peduncles terminated by oblong or cyUndric capsules, 
not preceded by flowers, having the summit at first, 
protected by a deciduous veil or calyptre in the form 
of an extinguisher or long cone. After the fall of the 
calyptre, the summit of the capsule becomes visible ; 
it is sometimes closed by a lid, but the margin or pe- 
ristome is almost universally edged with a beautiful 
symmetrical fringe of hairs or processes, differing in 
number and form, according to the genus, and ar- 
ranged either in a single or double series. These 
hairs are by 4's, or multiples of that simple number, 
as 4 in the Jlndraa and Te^rapAi^, in others 8, 16,32, 
or 64. One of our most common kinds is the Hair« 
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inosSi or P^^ftriehum emnmune, which in the northerd 
climates of Europe becomes kmg enough for brooms ; 
with us it is always much shorter. In this genus the 
capsule is covered by a hair-like brown calyptre ; be- 
neath, the capsule presents a lid or operculum, and 
finally appears a double peristome or fnnge,the outer- 
most consisting of 16, 32, or 64 short, flat, inflected 
teeth ; the interior membranaceous and flat. 

One of our most common genera is the JB^prntm, a 
large creeping kind of Mosses common on the ground* 
The capsules ccKne out laterally from a cluster of 
scales. The peristome is douUe ; the outer of 16 
leeth dSated bebw ; the inner membranaceous, va- 
riously toothed and torn, but commonly in 16proces- 
ses, with smaller capillary ones interposed. The ca- 
lyptre is smooth. 

These characters are entirely microscopical, as, 
indeed, are also the specific distinctions, and the in- 
strument employed must have a considerable power to 
bring them into view. 

SSA-WBXDB (AxGJB), LiTXRWOXTS, AlTD LlCHEHB. 

This order of Linnaeus has been di^ed into die 3 
above mentioned. The Sea-weeds, or proper Algjsi, 
have leather-like, olivaceous fronds, with the sporse 
inclosed in bubble-like, or inflated portions of the 
frond. The Liverworts (Hepaxicje), containing but 
few genera, are allied on one hand to the Lichens, and 
on the other by Jungermannia, apparently, to the 
Mosses, though somewhat obscurely. The Lighenes, 
formerly the genus Lichen, includes a large group of 
very natural and closely allied genera of various as- 
pects. Some of them resemble foliaceous and leathery 
expansions or fronds, which cling to stones or to the 
barkof trees. TheseoccasionaUypresentroundish,wart, 
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er shield-like bodies, of a darker or different color 
from the frond on which they grow, and contain the 
sporae. Many of these foliaceous Lichens give 
off an abundance of viviparous progeny in the bran-like 
scales with which they may often be seen covered ; 
these scales, like the shoots and buds of phenogamous 
plants, are so many living germs of independent ex- 
istence. Other Lichens appear intricately ramified 
like trees in miniature. Such are the Rein-deer Moss 
L, rang^erinus of UnnsBus), whose fruit appears in 
e form of brown tubercles* Another species of this 
sut^nus {Baomyces coce^erm) presents warts of a 
brilliant scarlet. This species is not uncommon on de- 
cayed wooden fences in moist situations. Some of 
dieae plants are employed in d}ring, and the Iceland 
moss ( Cetraria hlandica) is used in medicine. 

Fungi, or Mushroom tribe. 

These plants have an appearance altogether difier- 
ent from the rest of the vegetable kingdom. They all 
agree in being destitute of verdure, often of very quick 
growth, and short duration. They form various gen- 
era, extremely simple in their structure, with very ob- 
scure fructificatbn, and many of them growing in dark 
or even subterraneous situations. The Mushroom 
genus (Agaricus) contains the common eatable spe- 
cies (A^ campesirisjy distinguished by the followmg 
characters ; it bears a convex, scaly, white cap or 
head, supported on a stipe or stalk ; the whole at 
first covered by a valve or wrapper which bursts by 
the sudden growth of the stipe. In the Mushroom the 
gills, or hymaneumy is almost of a flesh-colored red, 
turning diark by exposure to the air, and at length 
nearly black. If the Mushroom be left for a time on 
a plate of glass, a powder will be found deposited of a 
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whitish color, which is the spone or organic germs^ 
That these are capable of germination, like the prolific 
spore of the Ferns, is evident to those cultivators who 
now form artificial Mushroom beds by strewing the 
decayed plants on prepared banks of manure. 

The genus Boletus which afibrds the spunk or 
Touch-wood, resembles the Mushroom generally, but 
has the under side of the pileus or cap pierced by nu- 
merous pores in place of gills. 

In the genus Phallus is found the esculent Morel, 
which has an ovate, ceUular pileus, with the stipe nak- 
ed and wrinkled. This species is not uncommon in 
the shady forests of Pennsylvania, and on the banks of 
the Mississippi and Missouri. 

The Truffle or Esculent Pufi*-bali {Licoperdon Tu- 
ber) of Europe, is a solid, globular, externally rough 
fungus, filled with farinaceous sporae, is without root, 
and grows wholly under ground. The common Puff- 
ball is known to every one. 

The Tuber cibarium, said to have been also found 
in the United States, is collected for food in Europe 
and Asia. It grows above the earth, is globose, solid, 
destitute of root, and at length becomes black and 
warty. In this genus, among the most simple of all 
organized bodies, the substance of the fungus is mere- 
ly variegated with sporiferous veins. 

The subterraneous Tuber, however, of the southern 
slates, esteemed as an article of food, is probably 
the Sclerotium Cocos of Schwartz and Schweinitz. 
It is as large as a human head, exactly of the form of 
a Cocoa-nut, and is covered by a ligneous, fibrously 
scaly, hard, brown bark ; internally filled with a some- 
what fleshy, cork-like matter, when in perfection ap- 
proaching to a flesh-color. It is scarcely acted upon 
by any reagent, and remains unaltered for months, 
when macerated in water, having no fermentible sub- 
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Stance. In this genus the form varies somewhat ; it is 
internally solid or filled up, and of a similar and smooth 
substance within ; but m some species it becomes 
wrinkled externally. Nothing, really organic can be 
of a more simple structure than the subjects of this 
genus, and particularly the present gigantic species. 
1 et still, these almost amorphous masses are subject 
to Ufe a^d death, experience growth, and give origin, 
as parents to a renewed progeny. No real affinity 
then subsists, even here, with the mineral or inanimate 
kingdom, whose respective particles have no limited 
tie of existence, and remain unalterable and inert, 
being alone subject to the laws of chemical relation. 
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PART II. 



PHYSIOLOGY OF PLANTS. 



CHAPTER L 

SBtEMABKS ON THE GENERAL CHARACTER OF PLANTS. 

Besides the consideration of plants as mere objects 
of a system and holdmg a relation to each other, they 
deserve a higher regard as forming an eminent part 
of living and organized nature. Lake animals, mey 
are suqects oi life and death, and only differ essenr 
tially from that higher order of beings in the want of 
evident sensibility, for the few apparent and equivocal 
exceptions to this universal rule, in the plants termed 
sensitive, do not militate against its general application. 
Nothing like nerves or a nervous sensorium are to be 
found in the vegetable kingdom, and, consequendy, no 
display of that motion, energy, or irritability which be- 
longs to the government of the different senses. The 
propulsion oi the sap, derived alone from a fluid pa- 
pulum, and its elaboration in the vegetable tissue, in^ 
to which it immediately enters, appears at once the 
simple source and cause, of all that inappreciable mo^ 
tion in this tribe of beings, which we term growth or 
developement. 

The display of vegetable vitality, is, in many in- 
stances, periodical. In those plants, which we indefi- 
nitely term i^nnualsy the whole period of existence t^«- 
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fttinaf ^ in a few mooths, and firom the seed alone, is 
Aen to be obtained a new generation of the species. 
But in our perennial plants, trees, and shrubs, which 
often die to the ground, or cast off their leaves at the 
approach of winter, though the modon of the sap is ar- 
rested bj the influence of the cold, and the generation 
of the year perishes ; yet, besides the seed, nature 
has here provided an ample source of r^eneration in 
the innumerable buds, formed and ingrafted m the air 
bumum or sap-wood of the root or stem ; by this 
means, at an early season of ike year, an invariable 
supply of vegetable beings are as plentifully produced 
as required by nature. The buds of each :tree or 
plant, containing within themselves, individually, all 
the rudiments of so many distinct v^elflUes, hh^ be 
transferred by ingra&nent or :^wth in the eiBlh,auid 
thus form as many di^&ict mdividiiais, each agate 
^iftjeet ad inJinUum to prDdaee anaidditiomd ingiafteil 
progeny of bud^ and branches. The HunenHis 
ibuds of each tree, nourished ^otigh the comraon 
medium of the trunk and branches, perish after 
developement and maturity, and are succeeded anew 
by another gaaeration of ingrafting or protruding 
btids, for which they have provided by the depc^uon 
of the alburnum. The growth of every tree, as well 
as herb, is then stricdy annual, and the trunk is pro- 
duced by a curious junction of dead and living matter. 
The rings of wood, which may be counted in the 
transverse section of a ti'ee, not merely indicates its 
age, but the number of disftinct generations of sponta*- 
neously ingrafted individuals which it has sustained. 
In the animal kingdom, among the order Moluscie, 
examples of this kind of aggregation are not uncom- 
mon, where many animals are inseparately connected, 
and nourished through a common medium. Hiis 
agamous race of plants are always similar to the pa« 
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rent from whence they have originated, ad we all 
know by the process of budding and ingrafting ; to 
say that these buds or grafts partake of the age and 
accidents of the trunk on which they were evolved, 
is improbable, if not impossible, as they can, in 
fact, be influenced only by the stock to which they 
are last ti-ansferred. 

But the most obvious display of vitality in the veg- 
etable kingdom is the generation of a new race from 
sexual intercourse, consequent on which the seed is 
produced ; in fact, an ovum like that of the birds and 
insects, containing a punctum saliens awaking to lif<^ 
on the congenial addition of the requisite heat and 
moisture. This progeny of the flowers, though spe- 
cifically similar with the parent, is yet often subject 
to considerable variation, as in die races of the animal 
kingdom. 

The infant plant is, for a while nourished with a 
ready formed supply of nutriment contained in the 
mass of the seed, or in the infant leaves {cotyledones)y 
which it first produces. The vortex of vitaLty, influ- 
enced more or less by external causes, is now destin- 
ed to continue its operation as long as the plant hap- 
pens to live ; (for the death in the vegetable kingdom 
which we see take place in a tree or shrub, is ever 
tlie effect of accident, as we have already remarked, 
that no race of vegetable beings continue to live for 
more than a year). 

Plants, like animals, consist of fluids and solids. 
The sap, almost similar to the veinous blood in 
its functions, is commonly imbibed from the bosom 
of the earth by means of the fibres of the root. 
When it first enters its composition is very sim- 
ple ; it is propelled upwards by a system of tubes or 
vessels, but is not prepared or elaborated by any 
thing like a stomach, as in animals, the fibres of the 
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root perform this selective office, bat so invotuBtarity^ 
that poisoos to the vegetable structure, if present, are 
almost as readily absOTbed as matters of nourishment. 
The sap, at length, conveyed into the leaves and greeti 
twigs is there exposed to the action of the light and the 
air, admitted by cortical pores, as in the lungs or gills of 
animals; and here in its descending course, it becomes 
prepared to supply all the solids and other peculiar 
products which characterize each particular species 
of vegetable. 

The constitutions of plants are more variable than 
those of animals, so that they are fitted, in great va- 
riety, to occupy the whole surface of the earth. The 
arctic regions have their particular tribes of plants, as 
well as the luxurious region of the tropics, where frost 
is unknown. At one extremity of the earth, or on the 
snowy summits of the loftiest mountains, vegetation 
only actively lives about two months in the year ; in this 
short period the dwarf productions of this region of 
ice, flower and perfect their seed, or prepare a new 
generation of buds, and then again fall into a state of 
dormancy, and commonly remain buried beneath their 
congenial snows. Within the tropics, a region which 
may truly be termed the paradise of plants, the utmost 
variety prevails. Wiihin the compass of a few leagues 
thousands of species may be enumerated ; while the 
whole Flora of Spitzbergen contains only about 30 
species, and all of them dwarf herbs. In the tropics, 
trees and shrubs are almost as numerous in species as 
i)erbs. The trees attain the most gigantic magnitude, 
and the forests, filled with evergreens, are nearly im- 
pervious to the rays of the vertical sun ; here the vege- 
tables continue throughout the year in a state of active 
growth; dormancy in manyof tnese plants would be in- 
stant death ; the stream of vitality continues without in- 
terruption, and cold, before it attains the freezing tem- 
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perature, is capable of destroying the tender vegetables 
of this favored region. These plants, however, by their 
inherent and constitutional temperament are enabled 
io resist, like animals, the destructive and drying ef- 
fects of the great heats to which they are exposed. 
So, also, the trees and shrubs of cold climates retain 
the necessary moisture of their vitality at temperatures, 
when all other liquids freeze. 

The presence of organic life, inherited from pre- 
ceding individuals or parents of the same species, and 
only continued for a very limited period, under the 
conditions of a vital moyement of certain assimilating 
fluids, like the circulation of the blood of animals, is a 
character common to all vegetables. They have, also, 
an inherent constitution varying with the climates and 
the soils they occupy. They are stijnulated passively 
by light, heat, and the ingredients of the soil. Their 
abundance appears to be infinite ; and created princi- 
pally for the subsistence of animals, their destruction 
as well as growtii, is interminable. But, though living, 
they are formed without sensibility, and without senti- 
ment ; they have neither nerves nor senses, wants nor 
{>ains, that are capable of any perceptible expression, 
n the absence of nutriment they perish, with it they 
thrive ; but show no more appearance of attachment to 
existence, nor resistence to that which causes its des- 
truction, than the crystal of salt does to the contigu- 
ous agent which effects its solution or decomposition* 
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CHAPTER IL 

GENERAL COMPONENTS OP THE VEGETABLE STRUC- 
TURE. 

Vegetables, like animals, are composed of fluids 
aad solids. The fluid parts produce those which are 
solid ; and the only pabulum of plants being liquid, it 
is necessary that there should be an organic vascular 
system for its distribution, and that it should, no less, 
possses the vital power of assimilation, in order to 
supply the growth which takes place, and to diversify 
the products which characterize every species of per- 
fected plant. 

The general solid components of the vegetable sys- 
tem are ; the membranotis^ the cellular^ the vascular^ 
and the glandular textures ; the ligneous fbre^ and 
the epidermis. 

The general fluids are the sap and the proper Juice. 

I. Of the Solid Components * 

The first which we shall examine is the membra- 
nous texture, consisting of an exquisitely thin trans- 
parent, colorless, fihD-like membrane or pellicle, found 
in every individual of the vegetable kingdom. The 
nicest microscopical examinations are unable to throw 
any light on its intimate structure, so that no appear- 
ances of organization have yet been detected in it. 
It is that component of the vegetable structure, which 
constitutes its basis ; or which in it lax state forms the 
cellular and the glandular textures and the epidermis ; 
a litde condensed it constitutes the vascular texture, 
and perhaps still more consolidated forms the ligneous 

* For the plates illustrative of this part of the subject, see the 
e&d of the volume. 
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fibre ; tfo that it enters into' the whde of die solid ma* 
teriabof the vegetable. 

The Cdbdar t&jptute is fbrm^d ihrni the membra* 
a6i]s. It presents, in the' parts of a plant where it is 
not compressed, the appearance of hexagonal cells, 
resembling those of a honejrcon^* Mirbel discovered 
diat they are similar to die geomercrioal cells of a honey- 
comb, althoogh sometimes of a- kmgiCudiQal figure, 
mid that the £\nsioiis of the membrase «4iidh &rmB 
diemr are common tocondgnous'ceUs ; diat.they com* 
municate widi^^aeh odl^ bf nfiieans of pores and slits, 
dboat the dOOth part of a lind m diameter ; and diat 
thuouph those perfepfttioDS) the- vegetable jmioes diey 
ccmtffin are slowly transfused. -i&'iisBeits, abo, diat 
Ihese pores are sarrounded^ with benders ; and that 
the perfc»ations are few and s^atter^ indie true hex* 
agonal cells; butnunaerotisand arranged transverse^ 

ly in regular secifis In thci IrmgittuiittAl it|i0iuiigs. The 

membrane itself is so thin, that wfaisn eicamiaed throo^ 
a microscope, with the light dirown obliqaely apon it 
it appears iridescent; but, its organization is too mi^ 
iiute to be determined by any magnifying power with 
which we are acquamted. When separated and put 
into water it veiy quickly resolves into a kind of muci* 
lage, but in the living state resists the action of water 
widi which it is often filled. 

The cellular texture, in one form or other enters 
into the composidon of almost every vegetable organ. 
It is dry in some parts, but in other situations it re- 
ceives and slowly transmits fluids ; and in it, princi- 
', the various secretions of the plant are deposited. 

ms, it is generaUy filled with mucilaginous, resinous, 
oily, or saccharine juices ; but sometimes the cells con- 
tain air only. In die bark of plants the cellular tex- 
ture is found immediately under the cuticle, filled with 
a resmous juice, winch is of a different color in di^r- 
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eat niecies of plants, but most frequently green. Id 
this situation it is the seat of the color of the bark, in 
the same manner as the retf mucomm^ or reticulated 
capillary membrane situated under the human cuticle, 
is supposed to give the color to the skin. The cells 
are nlled with the same green juice in leaves, which 
are composed of a layer of cellular substance placed 
betwixt two layers oi cuticle. The medulla or pith 
of plants is, also, composed of these cells, filled in 
young and succulent plants and branches with water, 
or watery fluids ; but in older plants, and m the trunks 
and branches of trees, not succulent, they are g^er- 
ally empty. In the latter the shape and structure of 
the cells are most conspicuous, and easily observed. 
Thus, if a transverse, or longitudinal section of a twig 
of Spanish JBroamj in the second year of the growth 
of the twig, be placed under the microscope, or even 
a common lens^ tha pith nf it ilisq^ilays in the mdst 
beautiful manner the hexagonal cells, the transpafent 
iridescent appearance of the membrane forming their 
walls, and the situation of the communicating pores. 
It is well seen also by the aid of the microscope in 
the pith of many other plants. The petals of flowers 
are almost entirely composed of cellular texture, the 
cells of which are filled with juices fitted to refract and 
reflect the rays of light, so as to produce the brilliaat 
and delicate tints with which the pencil of nature has 
embellished these parts. In the same manner it en« 
ters into the composition of the stamens, the stigma, 
and even the pollen or fecundating farina of tlie flower* 
The fleshy parts also of succulent roots, and of pulpy 
fruits, are formed of this cellular texture filled with 
diflTerent Juices according to the nature of the roots 
and the fruit. -^ 

When the ceDular texture is compressed, the cells 
are foimd forming nearly parallelograms^ as in (h^ 
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leaf-Stalk of the Artichoke, in which they have a some-^ 
what tubular appearance; and by the stretching of 
the membrane, the pores, which in the hexagonal 
cells are arranged without any order, are now very 
regularly disposed. The cells are proportionally 
m(»re abundant in herbaceous plantsthan in trees ; and 
in the younger than in the older branches. 

Such is the nature and appearance of the cellular 
texture. There is every reason for believing that it 
enters as a component into almost every part of the 
vegetable structure ; and anatomy confirms the opin- 
ion as far as we have the means of ascertaining the 
fact. There are indeed some plants, as the Fuci and 
other marine vegetables which appear to be altogeth- 
er composed of cellular texture. 

The Vaacidar texture is the next of the solids enu- 
merated. It consists of hollow tubes of different 
forms and structure, which are capable, like the ves- 
sels of the animal frame, of conveying fluids. When 
a succulent stem is cut transversely fluids are seen 
issuing from diflferent points ; and, if the peculiar juices 
of the plant be of a milky or colored nature, as in the 
Fig tree, or in any of the species of the genus Eu- 
phorbia, they are still more clearly perceived to issue 
from different points ; for instance, the watery or col- 
orless from one set, and the milky or the colored from 
another. This circumstance leads us to conclude 
that die sap, or watery fluid imbibed from the soil, is 
carried in one set of vessels, and that the proper juices 
formed from the sap by the vital powers of the plant, 
are conveyed in another ; or, that there are conducting 
and retumif^ vessels, a fact which has been proved 
by experiment. 

The minuteness of these vessels requires the aid of 
the microscope for their examination ; and even by 
its assistance as they are not easily seen, owing to 
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their coats being in mway cases transparent, asd die 
fluids oontaiaad in them 'Colorless* we are obliged,:ia 
order to render them more evident, to. have recourse 
to colored fluids, which are readily observed when the 
cut ends of twigs or branches are immersed in tbem ; 
and the course of the vessels through the branch is 
thus marked by the color. The most eligible fluids 
for this purpose are decoctions of Brazil wood, and 
infusions of the skins of black grapes ; the plants hket 
ly to yield the most satisfactory results to the be^mr, 
are the Periploca gr^Bca^ the Aristol^w S^Ao, or 
Dutchman's Pipe, and the young shoots of the PoJoe 
(Phyttdaaoa decandra). The plant (»* twigto be.lfaas 
injected should be cut with a very sharp kaife, and 
its divided end immediately placed in the ccdoredin^ 
fusion in a warm .temperature : after a few botuss the 
color, in plants favorable for the experiment^ may be 
traced into the leaves^ the flowersy;and even the fnuit 
This discovers the course of the conductingor addueeiut 
vessels ; and when the operation is reversed, the twig 
bebg cut at its top, and inverted in the colored ^uid^ 
we can trace that of the returning or .abducent yesselsi 
By placing transverse and tengitndinal sections of 
twigs and parts of herbaceotis plants thus treated. un^ 
der the microscope, we are able to ascertain tfae;or* 
ganizatbn of the coats of the vegetaUe vessels^ Some 
of the vessels, however, cannot be rendered more via^ 
able by this means, as they refuse to .admit £oloned 
fluids, and therefore any J^nowledgC/of theirostnicture 
can be obtained oidy by means of powerful niicrosr 
copes. 

The Vascular or tubular portion, of the; vegetable 
structure composes a kind of net-work^ owing. to 'ti^e 
frequent commuoicaticm or anastoniosis of the vessels 
with one another, which pervades almost every part of 
the plant. The particular vessels varj' botltin.form 



THE SOLID COMPONfiNTS OF PLANTS. 229 

and in the diameter of their calibers. They are com* 
posed of the membranous texture, are firm, compara- 
tively thick, and somewhat pelkicid. Mirbel describes 
6 different kinds of vessels; but the whole may be 
arranged under the 3 following genera : viz. 1st. En- 
tire vessels ; 2d. Perforated vessels ; 3d. Spiral ves- 
sels. 

• 1st. The Entire vessels are, as their names im- 
port, simple tubes formed of imperforated membrane. 
They are cylindrical ; and are generally in bundles, 
regularly disposed in the cellular part of the bark. 
They are found in the young shoots of almost every 
kind of plant; and in the fasciculated state may be 
readily detected, and examined by the aid of mag- 
nifying glasses, in the leaf-stalk of the common Fern, 
in the Arrow-head {Sagittaria sagittifolia)^ and in the 
Hemp plant. In order to examine them individually, 
the bundles should be steeped in spirits of turpentine 
for a few days, by which means the vessels can be 
easily detached from one another. 

These vessels are intended to convey the propet 
juices of the plant, and are generally found filled with 
oils, and resinous juices ; consequently they are more 
numerous in plants, the juices of which are of a thiclj 
resinous nature ; and these drying along with the con- 
densed vessel in the bark, are the matters on which the 
medicinal virtues of barks in general depend. 

2d. The Perforated vessels are cylindrical 
tubes, the sides of which are pierced with minute per- 
forations variously distributed. They may be divided, 
according to the character of the perforations, into 2 
species ; viz. Cribriform vessels, the perforations of 
which are simple pores, arranged in parallel series, 
transversely and equidistant over the whole surface of 
the tubes. Mirbel denominates them porous vessels, 
and asserts, that each perforation is surrounded with 
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an elevated border ; and observes, that they roust not 
be regarded as continuous tubes, as they often sepa- 
rate, join again, sometimes disappear altogether, and 
always terminate in ceUular texture. They are found 
in the substance of roots, in the formed wood of stems, 
branches, leaf-stalks, and the central ribs of leaves ; 
and are most numerous in hard woods, as of the Oak 
and the Chesnut. Their pores are so extremely small, 
that, in order to peceive them, a thin longitudinal slice 
of the wood to be examined must be cut, and placed 
in a drop of pure water under a powerful microscope. 
It has not been accurately ascertained what kind of 
fluid is contained in these vessels. 

A nx>dif]cation of the perforated vessels has the 
appearance of a string of beads, consisting, as it were, 
of united portions of a porous tube, narrowed at the 
extremities, and divided from each other by perforat- 
ed diaphragms. This variety of perforated vessels 
is found frequently in roots, and at the going off 
of branches, and the attachments of leaves, being, 
says Mirbel, " intermediate between the large ves- 
sels of the stem and those of the branches ; and it 
is by their means," as he conceives, " that the sap 
passes from the one set of vessels into the other."* 

Another variety of the perforated vessels, called 
annular, are so named from the perforations being 
transverse and oblong, as if the tube were formed of 
rings, of the same diameter, placed on^ above another, 
and attached at some part of their edges, but not touch- 
ing throughout the whole circumference. These are, 
|n fact, porous vessels,, with oblong transverse perfo- 
rations, resembling in every respect, except shape, the 
•ound pores of the last described vessels. They are 
ilso surrounded by a border, and convey resinous and 
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Oily secretions. They are found in greatest numbers in 
the less compact woody parts of the plant. The centre 
of the majority of the species of Lycopodum, or Club- 
moss, contains a thick cylinder, which is chiefly com- 
posed of vessels of this kind. Ferns also inclose 
many of them, in their woody threads; and several 
other plants, particularly the Vine, the wood of which 
IS soft and porous, and contains them in great num- 
bers. 

Each of these species of perforated vessels is occa- 
sionally seen forming different parts of the same tube ; 
or one pordon of it may present the cribriform charac- 
ters and another the annular. 

3d. The next set of vessels, the Spiral, have been 
known to botanists since the time of Grew, who was 
the first that gave his attention to the anatomy of 
plants. They have been named vasa spiralioj and 
Jissura spircUes from their appearance ; and trachect^ 
from their resembling the tracheae of insects, and 
from an unfounded opinion that they were the vegeta- 
ble organs of respiration. They are the largest of the 
vegetable vessels ; and in many plants their structure 
is visible to the naked eye. Thus, if a leaf, or a green 
twig of Elder (Sambuciis canadensis), the petiole or 
peduncle of the Water Lily, or the stem of the com- 
mon Lilies, er the leaves of various species of 
Amaryllis, when on the decay, or the fleshy scales of 
any bulb be partially cut, then cautiously broken, and 
the divided portions carefully drawn asunder,^ the spi- 
ral vessels will be seen appearing like a screw, and 
their real structure become apparent. They are form- 
ed of a thread, turned in a spiral manner from right 
to left ; as if a fine slender and flattened wire were 
wrapped round a small cylinder of wood, so that the 
successive rings touch each other, and then the cylin- 
der be withdrawn ; the form thus acquired by the 
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wire will represent the spiral tubes. The thread of 
which they are formed is elastic, opaque, silvery, shm- 
ing, and flat ; and in several plants, particularly the 
Banana, the HtBmanthtis^ and several species of Ama- 
ryllisy is sufficiently strons to suspend the inferior por- 
tion of the leaf or twig, if it be not very large ; but 
there is no reason for believing, as Willdenow and 
others have asserted, that it is h(dlow, and forms a 
real vessel thus twisted in a spiral manner ; or, that 
the larger hollow tube is an air-vessel, while the spi- 
rally twisted thread is a vessel carrying fluid. For, 
if we consider the smallness of the larger tube, and 
the flattened state of the thread of which it is formed, 
the impossibility of any fluid entering the smaller one, 
if it really existed as a vessel, may be easily conceiv- 
ed. According to Hedwig's observations, made with 
a microscope which magnified 290 times, he found 
that the apparant diameter of these air-vessels, as he 
supposes them to be, is one tenth of an inch ; their 
real diameter, must therefore, be the 290tb part of the 
tenth of an inch, or the 2,900th, part of an inch. 
What then, I would ask, must the diameter of the 
supposed spiral vessel be, and what fluid could be 
conducted through itf The thread is sometimes 
double ; and Mirbel asserts, that it is furnished with 
a glandular border. 

These vessels are found in great numbers in mono- 
cotyledonous plants, as in the centi-e of the ligneous 
threads, which exist in the stems of Grasses, and in 
Palms. They are numerous also in most herbaceous 
]^ants ; and particularly in aquatics of a lax texture. 
They are seldom detected in the root, and never in 
the bark ; but are situated round the medulla of the 
young shoots of trees and shrubs ; whence bundles of 
them are given off, and enter the middle rib of leaves, 
to be distributed through them under their upper $Mr*» 
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face. They have been detected, also, in the calyx, 
and other parts of the flower ; and Gaertner asserts 
that they are evident even in the seed-lobes. The 
spiral vessels, in their course, proceed always in straight 
lines, without any deviation; whereas all the other 
vegetable vessels often take a curved direction. It is 
into these vessels that colored injections most easily 
enter ; and when an annual twig of the Fig is thus 
injected, they are seen in a transverse section of it, 
like red dots around the pith, placed within an exter- 
nal circle of the vessels, which contain the proper or 
milky juice of the plant. 

These varieties of form in the vegetable vessels are 
not such important differences essentially as the arte- 
ries and veins of animals ; for in some plants, accord- 
ing to Mirbel, the 3 different modifications of struc- 
ture are found to take place in the same tube. In the 
Butomus umbeliatus, or flowering Rush of Europe, 
the same author says, " I have seen long portions of 
vessels present, at intervals, the appearance of an un- 
rolled trachea (or spiral vessel), a transversely cleft 
vessel, and a porous one. 

Mirbel mentions another set of vessels, which he 
denominates little tubes ; but they appear rather as 
tubular cells, being closed at the extremities. They 
resemble stretched cellular substance, except that the 
membrane composing them is less transparent, and of 
a greater consistence. The solidity of plants depends 
very much on the quantity and density of these cells, 
which are filled with thick .and colored, or thin and 
colorless juices, according to the nature of the plants 
in which they exist. 

The structure of the internal Glandular texture of 
vegetables is much more difficult of demonstration 
than that of any of the general solid components which 

20* 
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have been already noticed : but, when the impossibi-' 
lity of attaining an accurate knowledge of the glands 
of tbe animal body, which are lai'ge and visible to the 
fiaked eye, is considered, it will not appear wonder- 
ful that our remarks on tliis subject are drawn rather 
from analogy than from actual observation. When, 
however, we reflect on the nature and diversity of the 
vegetable secretions, and that plants possessing the most 
opposite properties rise from the same soil, there ap- 
pears to be no medium by which the absorbed ali- 
ment can be so altered in its. characters, except by 
that of a glandular system. When the eye glances 
over the number and variety of vegetable products, 
there is much reason for supposing, that the simple 
transfusion of fluids can scarcely be sufficient for the 
production of these changes. We know that the laws 
of chemical afiinity, in the temperature in which they 
take place, are inadequate to the eflfect ; and, besides, 
many of the changes produced, particularly those 
which fit the sap to be assimilated into the substance 
of the plant itself, are directly contrary to the laws of 
chemical affinity, which operates m destroying these 
combinations, as soon as the vital principle of the plant 
'ceases to act. Although, therefore, we cannot by 
demonstration prove the existence of internal glands 
in vegetables, yet we have the strongest analogical 
evidence in favor of the supposition that they do exist. 
The pores and clefts of the cells and the vessels 
which have been described are surrounded by opaque 
regular borders ; and even the flat thread which forms 
the spiral vessels is edged with a similar border. 
These bodies are regarded by Mirbel as glands ; and 
the opinion receives weight Irom the circumstance of 
the mucilage, which is changed into the organized tis- 
sue, being found always collected in greatest quantity 
around those vessels which ace most studded with these 
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opaque borders. If vegetable glands then do exist, 
they must necessarily enter, as a general component 
into the structure of every plant. 

Besides these obscure internal glands, there are 
also external bodies, which all Botanists have agreed 
in considering as glands, and which, in general, sepa- 
rate, as an excretion, some peculiar fluid. Thus honey 
or a nectarious fluid is secreted at the base of the petals, 
in the greater number of plants ; on the stalks of others, 
(as the Catch-fly) a viscid substance is thrown out ; and 
on some, perforated hairs or brisdes, emit spontaneous- 
ly a mild, or eject into the punctures they make in the 
skins of animals, an acrid fluid. Such are the excret- 
ing glandular hairs of the Sun-dew (Drosera), and the 
stings of the Nettle and the Jatropha. 

Of the structure of these glands, although they are 
external, very little is yet known ; and microscopes of 
the greatest magnifying powers present them as masses 
of cellular substance only, with vessels passing on to 
their centre, without developing any other particular 
organization, which might lead to explain the mode in 
which they perform their functions. These, however, 
are, in some degree, obvious from their effects ; and 
aflbrd more thaa'pr bability to the idea that vegeta- 
bles possess a glandular system. 

The Ligneous fibre is a very minute, firm, elastic, 
semi-opaque^laraent, which, by its cohesion with other 
filaments of the same kind, forms the proper fibres, or 
layers of longitudinal fibres, that constitute the grain 
or solid part of wood. It epters, also, into the com- 
position of another set of layers, that traverse the 
longitudinal, named divergent. It is intended, appar- 
endy, to give support and firmness to the vegetable 
body, and hence is found In greater abundance in 
trees and other perennial plants ; and according to the 
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number of the ligneous fibres in each bundle of layers 
and the force of their cohesion, the wood of different 
trees possesses a greater or less degree of hardness. 
But, although wood is found of various degrees of 
consistence, yet it is probable that the ultimate fibre 
may be the same in all plants. 

Whether the ligpeous fibre be of original formation, 
or condensed membranous or cellular texture, or an 
obsolete obstructed vessel, as Hedwig reasonably sup- 
poses, is yet undetermined. It is so intimately united 
with the cellular texture containing the vegetable se- 
cretions, that it cannot be procured pure for exajTiina- 
tion, without the separating aid of chemical agents. 
If a thin shaving of well dried wood be first digested in 
boiling water, then in alcohol, and lastly in ether, 
every thing soluble in it will be extracted by these 
liquids, and the insoluble part which remains be found 
to be composed of interlaced fibres, easily subdivided 
and having some degree of transparency : these are 
the ligneous fibres. They have neither taste nor 
odor, and remain unaltered by exposure to the at- 
mosphere : but although insoluble in water, alcohol, 
or ether, the fixed alkalies and mineral acids dis- 
solve and decompose them. The relative quanti- 
ty of this fibre in any plant may be pretty accurately 
ascertained, by exposing a given quantity of the wood 
to a moderate fire, in close vessels, for a number of 
hours sufficient to convert it into charcoal ; for as the 
wood only becomes charcoal and the other parts are 
dissipated, the proportional weight of the charcoal ob- 
tained shows the quantity of the ligneous fibre contain- 
ed in the wood. Count Rumford thus found, tliat the 
wood of the Poplar, Lime, Fir, Maple, Elm, and Oak, 
contained each a proportion of ligneous fibre nearly 
equal to 9 twentieths of their wood in its natural states 
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The Epidermis is that portion of the vegetable 
structure which is exterior to all the others ; at least to 
those which retain their vitality in the vegetating state 
of the plant : or, it is that part which is interposed be- 
tween the living organs of the individual, and all ex<^ 
traneous substances. In tliis respect it resembles the 
cuticle of animals ; it extends over tlie surface of every 
part of the plant ; from that of the delicate petal of 
the flower, to that of the leaves, the branches, the 
stem, and the root ; but, except in young stems and 
roots, it is not the exterior part of those organs of the 
plant ; the coarse rugged surface of older roots and 
stems bebg exterior to the real epidermis. It is com- 
mon to every kind of plant, nor can any exist without 
it. The vegetable epidermis may be separated from 
the parts, which it covers, by raising it cautiously with 
a kmfe ; but this is more easily effected by macera- 
tion and boiling. It is more readily separated from 
the cellular substance it covers in the leaf, than in any 
other part of the plant ; and for this purpose I would 
recommend to the student the leaf of any of the Lily 
tribe, before the stem shoots up ; or of the Lettuce or 
Sorrel ; but even in these, some of the cellular matter 
is always detached in separating it ; and to this cir- 
cumstance is perhaps to be attributed the variety of 
opinions which phytologists have advanced regarding 
its structure. 

The epidermis appears at first of a green color on 
the young stems and branches of almost all plants ; 
but it changes to different hues, according to the age 
of tlie part it covers. According to Du Hamel, it 
is composed of fine, but tough fibres, which are inter- 
woven together; and everywhere interspersed v with 
pores, which permit the mouths of the absorbing, trans- 
piratory, and air vessels to open to the atmosphere. 
Mr* Bauer, concieves its structure to be altogether 
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cellular, and varying in different plants. The eldef 
Saussure concieves the epidermis to be a fine, trans- 
parent, unorganized pellicle. The pores, by which 
the insensible perspiration escapes, are so minute, that 
they are quite invisible, and with difficulty permit the 
passage of air through them. Thus, if an apple be 
put under the receiver of an air-pump, and the air 
withdrawn, the cuticle of the apple will be lacerated 
by the dilation^ of the air contained in the pulp of the 
fruit. Tliere are oblong pores also in the cuticle of 
herbaceous plants in particular, as was first observed 
by Decandolle, who named them cortical pores. The 
size of these is considerably greater than that of the 
former ^ and varies in different plants. 

The epidermis seems to be entirely destitute of 
longitudinal vessels. When applied very closely to 
the cellular layer below it, the greater portion of the 
light is transmitted througli it and reflected from the 
cellular layer, and not from the transparent substance 
of the cuticle ; so that the color of herbaceous stems 
or twigs is that of the cellular layer, and not of the 
cuticle itself; yet in trees and shrubs, which annually 
renew the cuticle, as the Plane, Birch, Currant, and 
others, the epidermis, when beginning to peel off, be- 
comes more opaque and does not transmit the light, 
but reflects it from its own surface. Thus the old cu- 
ticle of the Plane (Platanus) is dark colored, while 
the new is of a light green hue ; the stem of the Birch, 
from which layers of epidermis are continually peeling, 
is white, while the young branches are brown ; and 
the old branches of the Currant are dark brown, while 
the young shoots are a very light green. In some 
plants, instead of being thrown off in plates, or in 
layers, the old cuticle is cracked and reduced into 
powder. 

Although the epidermis is not cast off from all plants 
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irthis manner, yet it is constantly renewed; and^ 
^here it remains, the old cuticle cracks as the diam- 
eter of the Stem of the tree, or of the branch, increas- 
es : it is then gradually pushed outwards, and the ac- 
cumulation of successive layers, in this manner, forms 
the rugged coats which characterize many trees, as 
the Elm and the Oak. Various animals also annually 
cast their skjns, and readily renew parts of it which 
have been destroyed ; but in vegetables, this occurs 
on the stems and branches of perennial plants only ; 
for on annual plants, and on the leaf and flower, it is 
not renewed after being destroyed. The vegetable 
epidermis is capable of extention ; but this is less con- 
siderable than has been supposed ; and as there is a 
constant renewal, there must be a proportional in- 
creaSfe or growth of its parts, so that it is not simply 
extended to enable it to cover a greater portion of 
surface ; but a new cuticle is added to produce this 
effect. 

The use of the epidermis is to keep the parts be- 
neath it togetlier ; and to regulate the perspiration and 
absorption of the plant. It is calculated also to defend 
the pans it covers from humidity ; for which purpose, 
it is covered with a waxy secretion. The powers of 
the cuticle in regulating these functions is fixed accord- 
ing to the nature of the plant. In succulent plants, 
which require much moisture to be retained in their 
leaves, the cuticle is so constructed as not to assist ab- 
sorption, but rather to prevent transpiration. Thus, if 
a leaf of the Aloe be cut off, it will remain a very long 
time, even when exposed to the sun's rays, before it 
shrivels ; but, if in this state it be exposed to damp 
air, or thrown into water, the absorption is so rapid, 
that it will regain its original plumpness and size in a 
few hours. Another use of the epidermis is to pre- 
vent the destruction of the parts it covers : for, as it is 
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io the vessels of the inner bark that the greatest activity, 
irritability, and degree of vital energy reside, 'f that par 
be wounded to any considerable extent, so that the 
external air finds access to it, exfoliation, and the death 
of the part, and sometimes that of the whole plant, 
follow. 

Such are the principal solid components of the veg- 
etable body. Other solid matters also enter into their 
striictiu'e ; but, as they are not common to the vege-» 
table race, they cannot be ranked in the general com-» 

Eosition. Perhaps, indeed, all the parts which have 
een examined may be resolved into modifications of 
the membranous and cellular textures ; but, although 
we allow that the vessels, ligneous fibre, glands, and 
epidermis most probably are composed of membra-* 
nous, or cellular tissue, differently modified, ytet as 
each of these parts possesses very distinct functions, 
such a refinement could only perplex and bias the 
observer in search of the truth. 

II. General Fluid Components op Plants. 

Vegetables, by their vital energy, develope them- 
selves, increase in bulk, and augment the quantity of 
solid matter they contain, consequently the principles 
of the solids must be contained in the particular fluids 
which they select and imbibe from the soil ; but in 
what manner the fluids are changed into solids, and 
whether any of the solid matters be taken up ready 
formed, or whether they result from a transformation 
effected solely by the action of the vegetable vessels, 
are subjects of consideration upon which it would be 
premature to enter. These fluids, however, after be- 
mg absorbed by the roots, enter into and fill the cells 
and vessels of the plant, and form a very considera- 
ble portion of the bulk of the vegetable body. As 
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soon as they enter the plant, they constitute its sap^ 
or common juioe, U> the natm'e of which, as one of 
the general components of vegetables, we shall now 
direct our attention. 

The motion of the sap, though constant during the 
continuanceof the life of the vegetable, is still most active 
in spring and midsummer, at which periods a much 
greater quantity of fluid k found in the vessels of the 
plant. The sap is in the same situation for the purposes 
of the plsmt, as the chyle of animals is, while yet in the 
thoracic duct, and before it is mingled with the blood, 
and exposed in the lungs to be fitted for the purposes 
of life. Neither is in a proper state for yielding the 
various secretions, and adding, by the process of as- 
similation, to the growth of the plant, or of the animal; 
but the analogy goes no farther. In the animal, the 
digestive powers of the stomach and the action of the 
mesenteric glands so change the food taken into it, 
that no chemical analysis of the chyle produced firom 
it could lead to an accurate knowledge of the food, 
which had been employed by the animal ; but in 
plants, the food is already prepared in the ground be- 
fore it is absorbed by the roots, and, therefore, were it 
possible to obtain the sap from the vessels very near 
to the extremities of the roots, we should be enabled 
to discover, with considerable accuracy, the real food 
oi plants. This, however, cannot be accomplished ; 
juid as the sap, in its progress, dissolves some ready- 
fermed vegetable matter, which had been deposited 
at the close of the preceding autumn, in the upper 
part of the root and at the base of the stem, its on^- 
oal properties are thus altered ; and the farther the 
part, which is bored in order to procure the sap, is 
fii|^ the root, the more vegetable matter this fluid is 
found ^ contain. Were it possible to obtain the sap 

21 
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completely free from the peculiar juice of the plant, 
it would probably be found nearly the same in all veg- 
etables. 

When the sap is drawn from a tree early in the spring, 
the time when it moves or bleeds most freely, and as 
near the root as possible, it usually appears nearly as 
colorless and limpid as water, has scarcely any taste, 
and no particular odor. A phial containing a certain 
quantity of sap weighs heavier than the same phial 
containing an equal portion of distilled water ; so that 
its specific gravity is greater. If it be kept for some 
time in a warm place, it undergoes sometimes the 
acetous, at other times the vinous, and in some instances 
the putrefactive fermentation. These differences 
would indicate a disparity in the composition of the 
sap of different plants; but there is every reason for 
thinking that they depend more on the admixture of 
the proper juices. Tlie rapid vinous fermentation of 
some kinds of sap is taken advantage of in warm cli- 
mates for economical purposes. From the top of the 
Cocoa-nut pdm, the natives of India extract the sap 
by an incision made in the evening, and receive it in 
a vessel set for the purpose, this liquor, next mommg 
forms a pleasant, nuld, and cooling beverage ; but be- 
fore evening, it ferments and becomes powerfully in- 
toxicating. In Ceylon, arrack is distilled frx>m this 
fluid ; and it also yields, by boiling in the same manner 
as our Sugar Maple {Acer 8accharinum)j a coarse su- 
gar. In &ese cases, however, the sap is evidently 
mixed and combined with the proper juice of the tree. 
According to Mr. Knight, sap always contains a con- 
siderable portion of air. It also di&rs in its specific 
gravity according to the distance from the root at which 
it is taken, the gravity increasing with the distance, aris- 
ing apparently in some degree from the solution of de- 
posited matter in its progress, but perhaps more from 
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the transpiration of the plant, throwing off a large pn> 
portion of the watery part of the matter taken up trom 
the soil. Such are the sensible qualities of the sap ; 
its chemical properties and composition are discover* 
ed by tests, and analysis by heat. 

According to Vauquelin, the sap of the Elm (C7Z- 
nms campestris), collected towards the end of April, 
the beginning and the end of May, in 1039 parts 
consisted of 1027.904 of water and volatile matter ; 
9.240 of acetate of potash; 1.060 of vegetable mat- 
ter ; and 0.796 of carbonate of lime. The second 
analysis of the sap collected at the begbning of May 
affi>rded a greater proportion of vegetable matter, less 
acetate of potash, and also less carbonate of lime ; and 
in the third analysis of that collected at the end of 
May, the quanmy of the acetate of potash was still 
more diminished, and also that of the carbonate of 
lime. In all he found slight traces of sulphate and of 
muriate of potash. From two different analyses of 
the sap of the Beech {Fagus sylvoHca), procured also 
at different periods of the s^e season, he obtained 
water, acetate of lime, free acetic acid, gallic acid, and 
tanin, with some vegetable extractive and mucous 
matter. In the same manner he examined the sap of 
the common Hornbeam ( Carpinus BeitUus)^ collect- 
ed in March and April, and found in it, acetate of 
of potash, acetate of lime, sugar, mucilage, vegetable 
extract, and water. In the sap of the common Birch 
{Betida alba)^ be found acetate of lime, acetate of 
potash, acetate of alumina, sugar, vegetable extract, 
and water. In all the specimens thus analyzed the 
quantity of vegetable matter was found to be greater 
m the sap drawn late in the season, than in that col- 
lected at an earlier period of it. 
. The modifications which take place in the roots of 
plants, throw considerable obstacles in the way of ob- 
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taming a perfect knowledge of thb part of the Tegets- 
ble ecoQomj ; for to obtain such a knowledge of the 
nature of sap would require an exanunation of that 
fluid in a greater number of different species of plants, 
than the opportunities, and the period of any life, 
would permit. All that we can aim at, therefore, in 
the present state of our knowledge, is the formation of 
a probable hypothesis, rather than the attainment of 
truth deduced from certain experiments* In this 
mode of viewing the subject, we may regard the sap 
of plants as consisting of water which is its principal 
component, carbonaceous matter^ acetate (^potash, and 
earbonate of lime ; which ingredients are decomposed 
by the vital powers of plants, and new combinations 
of their constituents produced by the same powers, so 
as to form the dijSTerent parts of which a plant consists. 
The large portion of vegetable matter contianed in the 
first sap, must have been previously deposited in the 
cells of the root, and taken up by the water of the sap 
in its progress upwards : and air which is also found 
in sap, is either the produce of vegetation, or is taken 
in by the roots dissolved m the water of the s(h1. 

Such is the nature of the sap. In spring and at 
midsummer it forms a large portion of the vegetable 
body ; and is carried forward through the vessels, 
with an impetus sufficient to raise it to the scnnmits of 
the highest trees, until arriving at the leaves, in which 
it is exposed to the action oi the air and light, the 
great quantity of water it contains, being no longer ne- 
cessary, is thrown off by perspiration ; whilst the mhv 
CU8 proprius^ or peculiar juice of the plant, from which 
all its secretions are formed, is produced by the 
changes resulting chiefly from this exposure. We 
have, therefore, next to p9t)ceed to examine the na- 
ture of this peculiar juice, as one of the general com- 
ponents of plants. 
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Tax Pbofsr Jvicx. 

When a plant is cut through transversely, the prop* 
er juice is seen issuing from both divided surfaces, but 
in greatest quantity from the open orifices of the di- 
vided vessels in the part farthest fcom the root ; a fact 
which is ascribable to the progression of the proper 

1'uice being inverse to that of the sap, or from the 
eaves towards the roots. It is very often mixed with 
sap, and cannot be distinguished from it by color ; but 
in many instances it is colored or imlky. Thus, if a 
twig of any of the species of Spurge (Euphorbta) be 
cut, the proper juice issues from the wound' in the 
form of a resinous milky emulsion, and may be oh-* 
tained in considerable quantity. This juice in the ma- 

{'ority of plants is, as has been said, colorless ; it is, 
however, yellow in some, as in Celandine (Che* 
lidonium) ; red in others, as in the Blood-root (Sarir 
guinaria)y the Bloody Dock {Rumex sanguinea), and 
the Logwood tree (Hamatoxylon) ; deep orange in 
the Artichoke (Cynara Scolymus) ; white, as in the 
Spurges, the Dandelion (Leontodon Taraxacum)^ the 
Fig, the Poppy, be. blue in the root of Pimpernell 
(PimpineUa nigra) ; and green in the Periwinkle 
(V^inca). The color is sometimes changed by ex- 
posure to the air. Thus opium, the proper juice of 
the Poppy, is white and milky when it exudes from 
the incision, but changes to a yellowish brown hue by 
exposure to the air. The juice which exudes from 
incisions in the leaves of the Soccoti*ine Aloe, yields, 
by simple exposure, according to the statement of M. 
Fabroni, a very deep and lively purple dye, so per- 
manent, and resisting so completed the action of acids, 
alkalies, and oxygen gas, as to offer an useful pigment 
io miniature painting ; or as a dye for silk, which it 
will effect without the use of any mordant. 

21* 
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The proper Juice of plants is^ that charged state of 
the sapf afier %t has been exposed to the air and light, 
in the Uaf and is returning from it to form the d^er-- 
mU secTitions. The organs by which the secretion is 
perfcNrmed are probably glands; and the secreted 
fluids themselves are deposited in cells in different 
parts of the plant, particularly in the bark, and the 
roots ; these parts acquiring different medical virtues, 
from the matters thus lodged in them. 

It is almost as impossible to obtain the proper juice 
of plants free from sap, as it is to procure the sap free 
from the proper juice ; this, however, in the season 
in which it can be obtained in most abundance, is not 
so liable to be diluted or mixed with sap as at oth^ 
times ; and therefore it is< in the warmest times in 
summer, that it ought to be taken for the purpose of 
examining its properties. In an accurate examina- 
tion of the proper juice of plants, M. Cbaptal found 
that in no two kinds of plants does it agree as far as 
its sensible qualities are con^dered ; but as it is in the 
leaf that the change from sap into the proper juice oc- 
curs, so its sensible qualities are modified according to 
the action which takes place in that organ ; and that this 
should differ is not surprising if we consider the great 
difference of the structure of leaves. In one particu- 
lar, however, Chaptal found that all the specimens he 
examined agreed. When he poured into them oxy- 
genated muriatic acid, a very considerable white pre- 
cipitate fell down ; which had the appearance of fine 
starch, when washed and dried, and did not change 
when kept for a length of time. It was insoluble in 
watisr, and not afiected by alkalies. Two thirds of it 
were dissolved in heated alkohol; and these were 
evidently resinous, as they were again precipitated 
from the spirituous solvent by water. The third part, 
which continued insoluble in both alkohol and water, 
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/ was found to possess all the properties of the ligneous 

fibre. In the seed lobes a greater quantity of this 
woody fibre was found than in the proper juice of the 
plant itself; a fact which accounts for the rapid growth 
and increase of parts of the young plant, before the 
roots are able to take up from the earth the principles 
of nutriment. The proper juices of plants, both in the 
seed, and in the perfected plant, contain nourishment 
ahready properly adapted for assimilation into the sub- 
stance of the plant. But this preparation takes place, 
either during the time, or after, the sap has been ex- 
posed to the action of the light and air in the leaf; as 
no woody fibre is found in the ascending sap, although 
the principles of it are undoubtedly contained in that 
fluid. A new chemical combination of these princi- 
ples takes place ; but how this is eflTected, or by what 
means the change is produced, we know not ; and it 
is one of those mysteries of nature from which human 
ingenuity will never perhaps be able to remove the 
veil. In the same manner the blood of animals con- 
tains the components of the muscular fibres abeady 
formed ; and an assimilation of it is constandy gome 
on, without our being able to perceive it, or even to 
form the most dbtant conception of the manner in 
which it is performed. 

The elementary principles of the proper juice 
of plants and of the sap are the same; but diflfer 
in the relative proportions. These elements are car- 
bon, hydrogen, and oxygen. The same principles, 
difierently modified, form all the secretiona and the 
solid materials of the plant itself. The extrane- 
ous ingredients which some plants are found to con- 
tain, as part of their substance, such as the alkaliitt 
and neutral salts, metallic oxyds, silex, and other 
earths, are often probably obtained ready formed in 
die soil, in a state of division sufficie&dy minute 
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to be suspended in water, and taken in by the absorb- 
ent vessels of the roots. This is in some degree 
proved by the effect of change of situation on plants 
which naturally grow near the sea ; for most of these, 
when burnt, yield soda ; but, when they are removed 
from the sea-shore, and cultivated in an inland situa- 
tion, potash instead of soda is procured from theur 
ashes. Still, the siliceous epidermis of Grasses and 
Canes, and the flinty liquor sometimes found in the culms 
of the latter, can scarcely be produced in any other 
manner than by proper vegetable assimilation deposi- 
tmg silex from its unknown elements. As the sap 
undergoes the same exposure to the air and light in 
all plants, and one product only can be formed in each 
plant by this exposure, the difference of the proper 
juice in different plants, is a strong argument in favor 
of the existence of vegetable glands, independent of 
the undeniable proof sdSbrded by the formation of the 
veiy different products which are deposited in different 

f)arts of the same plant. Unless there were glandu- 
ar organs, one product only could be produced in 
each plant by the function of the leaves, and the ac- 
tion of light and of air on the sap. The secretions 
of plants formed from the proper juice are veiy nume- 
rous, and known under the names of gum^ fecvla or 
starchy sugar ^ gluten^ albumen^ gelatin, caoutchouc or 
Indian rubber, wax, fixed oU, volatile oU, camphor, 
resin, gum resin, balsam, extract, tannin, acids, aroma, 
the bitter, the acrid, and the narcotic principles, and lig" 
neous fibre. These are found in different parts of plants 
without any uniformity of distribution ; and although 
so numerous and different from each other in their 
sensible qualities and chemical properties, yet are they 
all composed of different modifications of the same 
elements. Carbon, Htdrogen, and Oxygen. Thus 
100 parts of gum, according to the experiments of 
Gay Lussac and Thenard, consist of 



THE FLUm eOMPOIffXNTS OJt PLANTS. 249 

43.23 of carbon, 

6.93 of bydrogen, and 
50.84 of oxygen, the oxygen and hydrogen being 
nearly in the same relative proportions as 



100.00 contained in water. 

100 parts of common resin consist of 

75.944 of carbon, 

1 5. 1 50 of a combination of oxygen and hydrogen in the 
same proportions as they exist in water, and 
8.900 of hydrogen in excess. 



100.00 

100 parts of olive oU consist of 

77.213 of carbon, 

10.712 oxygen and hydrogen, as in water, and 

12.075 of hydrogen in excess. 



100.00 



The solids, also, except the earths and salts, are 

formed, from the same principles. 100 parts of the 

ligneous fibre of the Beech and the Oak, for exam- 
ple, consist of 

Beech. Oak. 

Carbon 51.45 52.63 

Oxygen 42.73 41 78 

Hydrogen 5.82 5.69 

100.00 100.00 

and thus almost the whole of vegetable matter may 
be resolved into these three simple elements. 

Such are the general components of vegetables* 
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The i ii? e st^ « tioD ot which k yet ooly m its coom 
meocemeDt, and much remains to be done befiore 
their real properties are well imdeislood. - 



CHAPTER m- 

THE ANATOMY OF STEMS. 

The advocates fat the natural method of clasafyii^ 
fdantSy distingui^tbem into two grand divisions, name- 
ly, the Manocotyledones and Dicotyledanes ; each of 
which displays a distinct internal system of organiza- 
tion, as weU as the better known and more dbvious 
disductions of physical and botanical relations. In 
the plants of the firstclass (Jifanocoty/edones) the stem 
simply consists of bundles of woody fibres and vessels, 
interspersed through a cellular substance, and decreas- 
ing in solidity from the circumference to the centre ; 
but in those of the second, it is composed of concentric 
and divergent woody layers, decreasing in solidify in 
the opposite ratio, or from the centre to the circum^ 
ference, and containing a pith in a central canal. 

Another anatomical division, however, is requisite 
for the classification of the Acotyledonous and Aga- 
mous plants, such as the Ferns, Mosses, Algse, and 
Fungi ; whose stems display internally, an apparently 
homogenous mass, and when examined by the unas- 
sisted eye, seem to consist simply of an epidermis 
enclosing a parenchyma, composed either of cellular 
substance, of different degrees of succulency, spongi- 
ness, dryness, and density ; or of interwoven fibres, 
forming a leathery, or felt-like texture, or one not a 
little resembling that of washed animal muscle, after 
maceration in spirits. When examined, however, 
by the aid of a good microscope, these different ap- 
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l^arances of the internal mass are all found to con- 
sist of cellular substance, with vessels running through 
it, and anastomosing in a variety of directions. Many 
of these plants have no stem ; but among those which 
possess it, in some it is solid, in others hollow ; and 
in the latter case, the cavity is often partially lined 
with a very lax, dry, cellular web. . A conspicuous 
root is rare ; and, when it exists, consists of a few 
small radical fibres only. Scarcely any facts are yet 
known respecting the developement and growth of 
ibis description of stem. 

Monocotyledonous Stems. 

These are more complex in their structure than the 
preceding ; being composed of two distinct parts, lig- 
neous and cellular, which assuming a determinate 
character, enable these stems to be readily distinguish- 
ed, even by the naked eye. They are either solid 
or tubular, and as there is some difference in the ar- 
rangement of the parts in these varieties, we shall ex- 
amine them separately. 

If a solid monocotyledonous stem, that of a Palm, 
for example, be cut, either longitudinally or transverse- 
ly, it is seen to consist of an epidermis enclosing lig- 
neous bundles or cords, more or less S)anmetrically 
distributed in a parenchyma or medullary substance. 
If the section be longitudinal, these ligneous cords are 
observed to run lengthwise, and extend from the base 
to the apex of the stem ; sometimes in straight lines ; 
but occasionally assuming a zigzag direction, so as to 
touch each other at different distances ; closer togeth- 
er and firmer towards the circumference of the stem, 
and more apart and softer as they approach its centre. 
If the section be transverse, the divided extremities 
of the ligneous bundles appear like spots, which are 
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in some faistances of a dark ookr, abd io others white, 
dispersed over a white or a green ground, in the order 
just described. The eptdenuis adheres closely to the 
parenchyma beneath it ; and in some plants of this 
class, the greater density of the ceflukr substance at 
the circumference gives the appearance of a hark, 
which is never, however, present in this descripdon of 
stem. Such is the general character, and the distri- 
bution of the parts, in what may be termed the Ugne^ 
aus solid monocotyledonous stems; but when they 
have more of an herbaceous character, such, for ex- 
ample, as the scape of the great yellow Garlick {Allium 
Moly) and other species, there are no indurated lig- 
neous cords ; but the vessels run in the midst of lon- 
gitudinal layers of condensed cellular matter, and in a 
transverse section appear as white dots forming a cir^ 
cle round the central cells, which are generally much 
larger than those of the circumference, and assume 
in some degree the aspect of a pith ; so that in the 
longitudinal section, the diameter of the stem appears 
divided by two seemingly solid cords, into three nearly 
equal compartments. 

Such are the appearances which, to the naked ^ye, 
or to the eye aided by a common lens, tlie solid mono- 
cotyledonou# stems present. Under the microscope, 
we perceive that each ligneous cord is composed of 
very narrow oblong cells, and of vessels which are 
either spiral, annular, or porous, those in the centre 
being always spiral : that, in the cellular substance of 
the more solid stems, llie cells are chiefly oblong, 
whilst in that of the herbaceous they form irregular 
hexagons, except towards the circumference, and in 
the immediate vicinity of the vascular cords ; and thai 
the membrane forming them is perforated wkb minute 
pores, surrounded by a glandular border. 
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Tbe hoBow or fistular monocotyledonous st^oss are * 
compcMed of distinct portions, united by knots ; at each 
of which the cavity is divided by a diaphragm; or 
rather, each portion may be regarded as a distinct iiv- 
davidual, which takes its origin iFom one knot, and ter<- 
minates in another, out of which again a new indivi- 
dud arises, and so on in succession. The general 
structure of this description of stems is best exempli- 
ied in the Grasses. Thus, in Wheat we perceive the 
upper articulation rising within the knot, in which the 
lower has terminated ; with the leaf which infolds it 
crowning the embracing knot. The organization of 
this kind of stem cannot be readily distinguished with- 
out the aid of the microscope. ' It is seen, in a lon^ 
tudinal section, to consist of several layers of narrow 
oblong cells, which constitute its exterior and more 
solid part ; and of an interior more open cellular sul>- 
stance, enclosing vascular, ligneous cords, composed 
of oblong cells like those on the circumference, sur^ 
rounding spiral and ajonular vessels. In the transverse 
section, the divided extremities of these cords appear 
as clustered vascular spots in the cellular substance. 

Tbe bark, if the surface of the stem can be so call- 
ed, of the more solid monocotyledones, is formed of 
the footstalks of the leaves ; but the real epidermis of 
both tbe ligneous and herbaceous stems of this tribe, 
is always, as has been already stated, so closely ap- 
pfied to the part which it covers, as to be inseparable 
from it by any means. Owing to this circumstance 
it appears of a ceUular texture, and its character is 
regulated by the nature of the parts it immediately 
encloses. In those plants in which it can be readily 
examined, it displays, under the microscope, a regu- 
lar series of organic exhaling pores, each apparently 
surrounded by a dandular border ; as is well demon 
strated in culm of the Wheat : but in some plants, as, 

22 
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for instance, the common Rush, these apertures are 
perceptible in the furrows onhr between the striae, the 
elevations being apparently free from any exhaUng 
pores. In some ot the Canes and Grasses, as akeady 
remarked, silex is found deposited in, or rather imme- 
diately under the epidermis. 

These kinds of stems, even when of the largest 
diameter, display no medullary rays, that being a char- 
acter of the dicotyledonous class of plants ; nor do 
such appear to be necessary, owing to the extensive 
distribution of the cellular matter throughout the sub- 
stance of these stems. The woody bundles, howc'^ 
ver, become indurated by age, and the more external 
being enlarged by the deposition of new ligneous mat- 
ter, they at length occasionally touch each other, and 
form a circle of continuous wood ; but the interior 
bundles never attain this state, and so are always suf- 
ficient to distinguish the stem as that of a monoco- 
tyledon. 

Stems of this class increase in length or height ; 
but, with very few exceptions, not in diameter. The 
stem is gradually formed by the evolution and ascen- 
tion of the terminal leaf-bud, and by the induration of 
the footstalks of the fallen leaves. The whole stem 
displays the cicatrices of the successive circles of de- 
taciied leaves, and these, becoming hardened by ex- 
posure to the air, and the ligneous bundles within them 
being older, as they are nearer to the surface, the sub- 
stance of the stem is necessarily softer within, and 
harder as it approaches the circumference. Owing 
to the mode of growth, also, which has just been des- 
cribed, the stem is always naked, columnar, and termin- 
ated with leaves and fruit in the form of a magnificent 
crown, as exemplified in the Palms. The stipe, there- 
fore, or this kind of stem, may be regarded as a fas- 
ces of ligneous vascular rods imbedded in cellular 
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substance, and terminating in leaves ; and its vitality 
being, in a great degree, dependent on the herbaceous 
part, if the central bud, or cabbage, as it is common- 
ly called, be cut off, the whole plant immediately dies. 
The height to which some Palms arise, without in- 
creasing in diameter, is very remarkable. Thus the 
Ptychosperma s-radlis rises more than 60 feet, with a 
stem 0014 inches in thickness. The elevation of the 
Areca oleracea (Betel-nut Palm) is often not less thaa 
180 feet ; and silthough its diameter is greater than 
that of the Ptychosperma, yet it is certain that it nev- 
er increases in thickness. In tropical climates, some 
kinds of Ferns rise widi a stipe resembling that of the 
Palms ; but this appears to be, according to Mirbel, 
a simple fasces of petioles or leaf-stalks ; aldiough cir- 
cumstances occasion these to unite in the interior of 
the stipe, and form masses of compact wood. This 
variety of stipe remains also of the same diameter. 

The Aloes, Yucas, and the Dracaena differ in their 
mode of growth from the palms, inasmuch as they 
give, off branches and increase in the diameter of their 
stems. 

Such is the structure and mode of growth in mono- 
cotyledonous stems. The positive features which 
chiefly characterize them in point of structure, are the 
separate vascular ligneous cords, and intermixed cel- 
lular parenchyma ; but they are distinguished more 
remarkably by negative qualities ; as, for example, 
tliose of having no proper bark, liber, or alburnum, 
and no medullary rays ; parts which belong exclu- 
avely to the dicotyledonous stems. 

Dicotyledonous Stems. 

Woody Dicotyledonous stems consist of 3 dis- 
tinct parts, the bark, the wood, and the pith. They 
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are exemplified ia trees and shrubs ; but as tbe struc- 
ture of the parts diflers according to the age of the 
jrfanty it is requisite to examine them, both as tbey 
appear in the young plant or yearly shoot, and in the 
trunk and branches of older subjects* 

If the young shoot of any tree or shrub, the Horse 
Ghesnut for example, be cut either transversely or 
longitudinally, the parts which have been enumerated 
are rendered evident to the naked eye. If the sec- 
tion be transverse, it is seen to consist of a central 
spongy or cellular portion, v^ich is the pkhy enclosed 
mthin a ring of more solid consistence, which is 
tho ivood ; and this, again, is enWroned by another 
circle o( an intermediate degree of firinness, which is 
ti)e boHc. 

The Bark. In .the shoot we are now examining, 
cut in the autumn, the bark when separated from the 
wood is about the i6th part of an inch in thickness, 
and appears to the naked eye, composed of 4 distinct 
parts. 1. A diy, leathery, fawn-colored, semi-trans- 
parent, tough membrane, which is the cvtide; 3« 
a cellular layer which adheres, although not very 
firmly, to the cuticle, and is named the cdlular integ" 
wnent; 3. a vascular layer; and 4. a whitish layer, 
apparently of a fibrous texture, which is the inner 
hark ; and of a more complicated structure than the 
other layers. 

1. The Cntide. Tliis term is employed to dis- 
tinguish it from the thin unorganized pellicle already 
described under the name Epidermis, as one of the 
general components of tlie vegetable structure ; and 
which is, in fact, the exterior part of the cuticle. 

The cuticle may be raised from the cellular integ^ 
ument by the point of a knife, and this is the best 
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method to obtain it for minute examination. When 
thus separated and placed under the microscope, it 
appears to consist of 2 layers ; the outer being the 
unorganized pellicle of true epidermis, and the inner a 
vascular texture, composed of minute vessels which 
terminate externally at the surface of the stem, and 
internally m the cellular integument. These are, ap- 
parently, annular vessels with oblong pores, which 
probably perform the office of exhalents or of absorb- 
ents. Such is the cuticular pordon of the bark of the 
Horse Chesnut ; but the structure of this part is not 
uniform in all the woody stems of this class. In that of 
the Pear {Pyrus communis)^ it consists rather of trans- 
verse cells than of vessels, the outer series of which is 
covered by the real epidermis : this is the case also 
in the lesser Periwinkle (Vinca minor)^ in which there 
are 3 series of such cells ; in the Laburnum {Cytisus 
lMbumum)f it is composed of the epidermis simply 
covering a layer of an irregularly cellular or spongy 
character. These and similar varieties in the struc- 
ture of the cuticle account for the want of coincidence 
in the descriptions of authors. 

The true epidermis or exterior layer of the cuticle 
is necessarily cribriform, whether it act as an exhal- 
ing or an absorbing surface ; and the manner in which 
the pores are arranged, does not differ less, in differ- 
ent plants, than the structure of the interior layer. It 
is also frequently studded with hairs, glands, and 
prickles. In young and succulent shoots, the cuticle 
IS generally almost colorless, and semi-transparent, 
transmitting the green color of the exterior part of the 
cellular integument over which it lies ; but it becomes 
opaque or colored by age, or rather, on losing its vi- 
tality ; for, as it is annually reproduced, the old layer, 
if it does not fall off, cracks and is pushed outwards by 
the increase of the diameter of the stem ; and the accu- 
22» 
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miilatioD JcS saeb layers forms the rugged sorfiK^s of 
stems, as we see in die Elm, the Oak, and the ma-* 
jonty of trees. In the greater number of mstaaces k 
craeks Tcrtically, and is puriied outwards witfa a poiv 
iba of the cdlular integument by tbe new epidermis^ 
which can be brought into view by removing these 
ru^ed portions. In others it splits faorizootafiy, and 
Ibe new cuticle is formed immediately under the old, 
wbidi, after a time, detaches itself in fragments ; or, 
ibere is a succession of cuticles, which, although one 
18 formed every year, do not separate annually, but 
occasnonally only, in multiplied layers, ifaat can, hovir* 
ever, be readily detached from each other, as in the 
die Cvrrant and the Paper Birch, 

2. The Cdhdar iniegum&nt. On carefully raising^ 
die cuticle of die young shoot of the Horse Cbesnut, 
we find under it a cellular layer ; which, in a trans* 
verse section of the stem placed under the microscope, 
is seen to consbt of two distinct parts, both cellular, 
but nevertheless different. The exterior, or that on 
which the cuticle immediately reposes, appears lo be 
composed of a dark green, semi-orgamzed pulp, in 
wfaidi the cells are irregular both in their dimeni^ons 
and form, and has somewhat of the aspect, as Mr. 
Keith remarks, of ^^ a distinct and separate epidermis 
in an incipient state, rathier than a true and proper 
pulp ;" niiile the interior is less colored and compos* 
ed of regular hexagonal cells, the sides of which are 
perforated and frequently studded with small granu* 
tar bodies. It is the exterior layer of the cellular in- 
tegument, which is the seat of color in the young twig, 
and the green hue of which is transmitted through th^ 
yet semi-transparent cuticle ; its appearance, and die 
fact that it is annually reproduced, led Mr. Keith to 
believe that it is really the next year's cudcle ki an 
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^uapieiit stage of organization. But the vertical dl* 
vectioQ of die cells, while those of the cuticle are hor« 
iaoQtal, is soifficient to overturn this opinion. Mirbel 
liegards the whole of the cellular integument as a glan- 
dular body serving to separate the transpirable matter 
from the other fluids. The cells vary considerably 
in form, according to the species of plant on which 
ihey are found. The cellular integument is filled both 
vnth colored and colorless secreted juices ; and it is 
very probable that this part performs some changes 
on the sap thrown into its cells, similar to those effect** 
ed in the leaf. 

The cellular integument is partially destroyed and 
reproduced, a great part of the old portion being push-*> 
ed outwards with the cuticle which is annually detach- 
ed ; while new cells are added to that which remains 
at die time the new cuticle is produced. 

3. Va9Cidar layer. Imbedded in the cellular integ- 
ument and impinging on the internal surface of the 
bark, are distinct bundles of entire vessels, each of 
which is so arranged as to present, in the transverse 
section of the stem under consideration, a semilunar 
aspect ; and, in the longitudinal section, that of a fas- 
ds of flexible cords, readily separable from each other, 
and from the surrounding cellular substance ; which 
is condensed where it comes in contact with these 
bundles. These vessels are supposed to convey down- 
wards the proper juice of the plant, elabcHrated from 
the sap, by the action of the light and air in the leaf; 
and this opinion is supported by the fact, that it is 
from them the milky juice of the Fig tree and the col- 
ored juices of other plants exude, when the stem is 
transversely divided. In some stems, as, for exam^- 
pie, that of Laburnum, the vascular bundles coalesce, 
and form nearly one continuous layer or circle around 
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the wood ; and in others, although they do not actu* 
aUy coalesce, yet they approach so close as almost to 
assume the same character. As the stem increases, 
these vascular bundles become impervious, and are 
pushed outward with the cellular integument, giving 
place to a new layer which is annually produced. 

4. Inner bark. Immediately under the vascular 
bundles, we find another layer, which constitutes the 
internal boundary of the bark. In the transverse sec- 
tion of the stem of the Horse Chesnut it appears, un- 
der the microscope, to consist of the extremities of 
longitudinal fibres closely united together; and, in 
the tangental section, these fibres are seen running in 
a waving direction and touching each other at certain 
points, only so as to form oblong meshes, which are 
filled with cellular matter. This layer is denominat- 
ed LIBER, a name imposed from its having been em- 
ployed to write on before the invention of paper. As 
the net work formed by the dividing threads of the 
meshes is not readily dissolved in water, whilst the 
cellular matter which fills them up is remarkably so- 
luble, the liber of some plants, for example the Daph- 
ne Lagetto (or Lace tree), when soaked in water and 
afterwards beaten, forms a very beautiful vegetable 
gauze ; which may be used as an article of dress. A 
coarser specimen of tliis gauze, or lace, is seen in the 
bark of many of our indigenous trees, particularly the 
oak, when it has been long exposed to the weather, 
after being separated from the trunk. This regular 
arrangement, however, of the longitudinal texture of 
the liber is not found in every instance ; for on the 
Fir and some other trees the longitudinal threads are 
seen lying nearly parallel to one another, without any 
meshes or intervening cellular matter. Like the other 
parts of the bark, the liber is annually reproduced. 
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The dd layeir loses its vitality, and is pushed out* 
wards by tb^ new ; the accumulation dius formed 
constituting what botanical writers have called the cu- 
tical layers. 

I The vitality of tiie stem of dicotyledonous plants is 
more conspicuous in the liba: than in any other part* 
If the bark be wounded, or a portion of it be remov- 
ed, layers gradually extend themselves from the liber 
on each side of the wound until it is closed up ; but 
as this is not e&cted in one year when the wound 
is extensive, and as the new layers are thrown out by 
the liber only, which is annually renewed, the cica- 
trice, if die healed portion can be so named, alwajrs 
resembles a hoUow cone, the base of which is the ex- 
terior of the trunk. The union of a graft, or of a bud 
tidcen from one tree and implanted on another, suc- 
ceeds only when the liber of the bud, or the graft, and 
that of the stock, is placed in immediate contact ; the 
union in these instances closely resembling that which 
ocoirs when two raw surfaces of a living animal body, 
or of tfvo distinct animals, are retained fw some tkne 
in contact. Grew, Malpighi, Du Hamel, and othersi 
supposed that the liber annually changes, by harden- 
ing, into the alburnum or young wood, an opinion al- 
so mamtained by Mirbel and some of the ablest phy- 
tologists, but which is founded upon mistaken princi- 
ples. It is through the liber, however, that the raat« 
ter in which the new wood is formed, which annually 
augments the diameter of ihe trunk and branches, is 
secreted ; and hence the importance of this portion of 
the bark. 

Such is the structure of the bark of the stems of 
woody dicotyledons ; and that of the roots does not 
materially differ from it ; any difference depending, 
perhaps, altogether on the medium in which these two 
parts are situated. In the bark the secreted juices of 
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plants, and consequently their medicinal qualities, are 
chiefly deposited. 

The Wood. — Pursuing our investigation in the 
young stem of the Horse Chesnut ; when the whole 
of the bark is removed, we find, immediately under 
and slightly adhering to it, a firmer and more com- 
pact substance, which, both iti a longitudinal and a 
transverse section, appears to constitute a cylinder, 
enclosing a column of spongy ceUular matter or pith. 
This is die wood. It has been regarded, in reference 
to the vegetable, as answering the same end as bone 
in the animal body ; but, except in its property of 
giving firmness and support to the plant, the analogjr 
does not hold good. It is at first soft and vascular, 
and b then caUed Alburnum ; but it afterwards be* 
comes hard, and, in some trees, is of a density almost 
equal to that of iron. In a transverse section of our 
stem of Horse Chesnut, it appears, to the unassisted 
eye, a continuous circle of a homogenous structure, 
of a very light straw color exteriorly or near the bark, 
and greenish interiorly, or where it is in contact with 
the pith ; but in some other trees, as the Laburnum 
and Elder, this circle appears traversed, at nearly 
regular distances, by rays of an evidently diflerent 
structure. These are found, however, to exist also 
in the stem of the Horse Chesnut, and in every other 
woody dicotyledon when examined by a magnifying 
glass, and they are observed in the soft wood, or aJ- 
burnum, as well as in the hard and most perfect 
wood. These two distinct parts, which constitute the 
wood, may be described under the names of Co^MX^nr 
irk and Lkivergeni layers. 

1 . The Concentric layers, in the stem of the H^rse 
Chesnut of one year's growth, when seen Uirough the 
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microscope, consist of longitudinal fibres apparently 
not solid, but narrow tubes or oblong cells, the sides 
of which are thick and nearly opaque, and of vessels 
of difierent kinds. These are arranged parallel to 
each other, except where they are separated by the 
divergent layers, as may be seen in a thin tangental 
section of any stem placed under the microscope. In 
the aJbumum^ the walls of the concentric tubes are 
tender and transparent ; but by the deposition of lig- 
neous matter in the membrane of which they consist, 
and in the tubes themselves, they become opaque and 
firm ; and according to the degree of this, the wood 
is more or less dense, hard, and tenaceous. Other 
matters, also, are deposited in this part of the woody 
texture ; such for example as Guiac in that of the 
Guiacum officinale^ coloring matter in the Logwood 
{H.(zmatoxylon Campechianum\jand even silex, which 
has been extracted from the Teak wood ( Tectonia 
grandis) by Dr. WoUaston. The vessels of the con- 
centric layers are chiefly porous and annular, and 
their sections produce the openings observed in the 
transverse section of any stem ; but besides these, 
in the circle of the wood of the first year's growth, a 
circle of spiral vessels surrounds the pith. These 
are, however, justly regarded by Mirbel not as vessels 
of the wood ; but of a distinct sheath lining the wood, 
which he has denominated Petui medvUaire, 

2. The Divergent layers consist of flattened mas- 
ses of cellular substance, which cross the concentric 
layers at diflerent parts, and, separating the bundles 
of longitudinal tubes of which they consist from each 
other, produce the reticulated - arrangement seen ia 
the tangental section of any stem ; the oblong tubes 
and vessels forming the tissue of the net-work, the 
meshes of which are filled up by the cells of the di- 
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vergent layers* The indmdusd ceHs, t^ek are oar- 
row and horizontal in their length, extend in series 
from the centre to the circumference of the wood ; 
and consequently form nearly right angles witb the 
tubes of the concentric layers. They communjcate 
with each other by pores ; so that fluids may readiFf 
pass through the wb<de series^ and of course transh 
versely through the wood ; and Mirbel remarks tha«, 
** in many coniferous trees the divergent raj^s are not 
cellular, but consist of horizontal tubes, which extend 
from the pith to the bark.*' Whether Aey are cellu- 
lar or tubular, the layers, or masses, are flat, or in 
plates, with the edges placed rerticaily and thicker 
m the centre than either above or below, appearing 
therefore of a lozenge shape when vertically divided ; 
whilst in their transverse section they display a slight 
inclination to the wedge form. They are much more 
delicate in their structure than the concentric layers ; 
and readily dissolve, like the common cellular texture, 
so that when a thin tangental slice of wood is macerat- 
ed in water, the divergent layers are decomposed, 
and leave the meshes of the concentric layers empty, 
displaying the appearance of a net-work or lace simi- 
lar to that formed by the macerated liber. From the 
cellular texture of the divergent layers, they are re- 
.garded by some authors as processes of the pith; and 
hence have been named medullary rays ; but many 
of them cannot be traced to the pith, although the 
more conspicuous of them traverse the whole of the 
wood, from the pith to the bark. 

Wood, while in the state of alhumum^ is endowed 
with nearly as much irritability as the liber, and per- 
forms functions of great importance in the vegetable 
system ; but when hardened, these functions cease, 
and in time it loses even its vitality ; not unfrequendy 
decaying in the centre of the trunk of trees ; which, 
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t)Aen, BtiU flourish and put out new siKX)ts as if no 
such decay existed* To carry on, there&Kre, the 
functions of the wood, a new circle of it is annually 
&rmed over the old ; and thus, also, the diameter of 
die trunk and branches present, by the number of 
ihese annual zones, a pretty correct register of their 
age, eadi zone marking one year in die life of the 
f»rt* The hardness of these zones of wood increases 
with the age of the tree, being most dense in the ceor 
tre, and less and less hard as they approach the cir- 
cumference. 

Various opinions have been entertained respecting 
the origin of the wood or alburnum. Mr. Knight, how- 
erer, by various experiments, has satisfactorily proved 
that the alburnum is formed from the secretion deposit- 
ed by the vessels of the liber, but that it is not, as had 
been supposed by Du Hamel, Dr. Hope, and Mirbel, 
a transmutation of the libar itself. 

Mr. Knight is of opinion, that the bark deposits the 
aR>umous matter ; but that the leaves are the organs 
in which this matter is elaborated from the sap ; or, 
that the alburnum is generated from the cambium of 
Grew, which is part of the proper juice of the plant, 
formed by the exposure of the sap to the light and 
air in the leaf, and returned from it by the vessels 
diat ipass down from the leaf into the interior bark, by 
which it is deposited, and we may add elaborated by 
the action of the vital principle inherent in this part 
of ttie plant. To determine this point, he removed 
narrow circles of bark from shoots of Apple trees, 
^ leaving a leaf between the places where the bark 
ipvas taken off; and on examining them frequ^idy 
^luring the autumn,'^ he found that the diameter of the 
:8hoot between the insertion of the leafnstalk and the 
lower incision was as much increased as in any other 
part of the tree ; but vdien no leaf was left " oii similar 
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portions of insulated bark, on other branches of the 
same age, no apparent increase in the size of the 
wood was discoverable."* 

These experiments explain the reason why trees 
and shrubs having their leaves destroyed by cater- 
pillars form scarcely any new wood in that season ; 
and, indeed, every one who has ever pruned a tree, 
or shortened a growing twis, must have observed that 
the part above the last leaf always shrivels and dies, 
while all below it continues to live and increase in di- 
ameter. 

The Medullary Sheath. If we proceed with 
the examination of the shoot of the Horse Chesnut, 
as before, and scoop out the pith from the ligenous 
cylinder that encloses it, we shall perceive that this 
is lined with a thin green layer or coating ; which, to 
the unassisted eye, appears to resemble in its struc- 
ture rather the cellular integument of the bark than 
any part of the surrounding wood. This is the Me- 
duUary Sheath of Mirbel and the French Botanists. 
It is readily distinguished, in either a transverse or a 
longitudinal section of many stems, by its green color, 
which appears deeper as contrasted with the dead 
white ot the pith which it surrounds ; but it is also 
easily traced in the succulent dicotyledonous stem as 
soon as it is evolved from the seed, separating the 
pith from its herbaceous investiture. 

When viewed under the microscope, the Medulla- 
ry Sheath appears to be composed of a cellular sub- 
stance, in which are imbedded longitudinal layers of 
spiral tubes. The cells of the Medullary Sheath are 
narrow and oblong ; and, therefore, when it is not 
colored, it is scarcely distinguishable from the wood, 

♦ Philos, Tramact, 1801. P. L p. 2» p. 335. 
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except by the spiral vessels, which have not yet been 
discovered in any layer of formed wood subsequent 
to the first ; for their apparent existence in stems and 
branches of several years' growth is owing to the 
lignification of the Medullary Sheath. The cells 
which are between the layer of spiral vessels and the 
pith, and which are the site of the coloring matter, 
when this part of the stem is green, have a cribriform 
structure. The variable arrangement which these 
spiral vessels present in difierent plants, appears to be 
in a great degree regulated by the disposition of the 
leaves, into which the spiral vessels in every instance 
direct their course, leaving for that purpose the Med- 
ullary Sheath, and traversing the wood, a litde below 
the insertion of each leaf. 

As the Medullary Sheath forms the only partition 
between the bark and the pith in the tender succu- 
lent shoots, before the ligneous matter is deposited, 
and is in its texture lax, and incapable of affording 
sufficient support to the delicate coats of vessels, such 
as are found in the Alburnum, if these were distend- 
ed with ascending sap, the vessels that run through it 
are of a different structure from those of any other 
part of the vegetable. The elastic thread of which 
these spiral vess^ are formed is tough, and possesses 
irritability ; and being stimulated to action by the ef- 
fort of the sap to dilate the diameter of the vessel, 
contracts in its length in each coil alternately, and af- 
ter each contraction again returns to its first state, 
producing a vermicular motion, which enables these 
vessels to conduct forward the sap. Thus : the con- 
traction in length of the portion of the thread which 
forms the first coil, lessens the diameter of that por- 
tion of the tube, and hence the fluid contained within 
it will be displaced and moved either upwards or 
downwards 5 but as the resistance opposed to its re- 
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turn, or movement doivmwards, is the greater ovmg to 
the pressure of the aseending sap, it must neeesaarify- 
advance ; and this contraction being repeated id ere* 
ry successire cchI, the fluid is moved forward with; a 
suiScient impetus ; while the new quantity c^ sap 
which suppbes the pkce of that carried ftnrward, and 
which rud^ into the coil at the instant of its relaxa* 
tioD, forming the basis of resistance to the return c^ 
the portion before it, and at the same time exciting a 
renewal of the contraction, its progression must be 
unmtemipted. These appear, indeed, to be the on- 
ly vegetaUe vessels endowed with ccHilractility, or 
which act ia any manner tmak^ous to the arteries of 
animals. If this hypothesis be tenable, the spiral ves- 
sels are the sap vessels of the succulent stem and the 
annual shoot of dicotyledonous ligneous plants ; and 
their spiral structure is essential for the performance 
of their conducting function, in the spon^ MeduUaiy 
Sheath, or cellular parenchyma in which tbey are im- 
bedded. 

Malpighi regarded the spiral vesseb as bronchia, or 
air*Tessels, and the same opinion is supported hj 
Grew, Hales, and Du HameL This supposition pro- 
bably originated from their always appearing empty 
when examined ; and on the sam^ccount the ani- 
mal arteries were regarded as air-vessels by the an- 
cients and their followers, until Harvey demonstrated 
them to be blood-vessels. Grew also suggested the 
idea of the spiral vessels acting as sap-vessels, and Du 
Hamel supposed he had detected them in the per- 
formance of this function, as did also the celebrated 
Hedwig. Dr. Darwin may perhaps, however, be re- 
garded as actually the first who taught that the spiral 
vessels convey fluids. 

The MEDuUiA oip Pith. Returning to our shoot 
of Horse Chesnut, we find the tube which is* formed 
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by the wood and lined with the Medullary Sheath, 
filled with a white, dry, ve^ compressible spongy sub- 
stance : — this is the MeduUa or Pkh. In the suc- 
culent state of a stem or a twig, it is turdd with 
aqueous fluid ; but before the wood is perfected, it 
becomes dry and spongy ; except near the terminal 
bud, or where branches are given off, in which places 
it long retams its moisture. 

The form of the pith is regulated by that of the 
cavity it fills, which in the majority oi instances is 
nearly circular ; but to this there are many excep- 
tions. Thus in the horizontal section of a young stem 
or twig of the Elder {Sa7nhv4ms) and the rlane {Plor 
tanus), we find it circular, but furrowed by the bun- 
dles of the spiral vessels of the Medullary Sheath. 
It is oval m the Ivy, and the Ash ; irregularly oval and 
furrowed in the Plane ; triangular in the Oleander 
{Nerium Oleander) y pentangular in the European 
Oak {^uercm Robur) *, four-sided, with the angles 
obtuse, or tetragonal, in the common Lilac, and yeUow 
flowering Horse Chesnut {^sculus jlava) ; pentago- 
nal in die Walnut (Juglans regia) ; and hexagonal 
in the Red-twigged Cornel ( Comus sanguined). The 
situation of the leaves on the stem regulates the form 
of the tube which die pith fills. But besides the di- 
versities of form which the pith presents, it varies in 
diameter in other respects. In the young tree, of a 
few inches in height, it is smallest at the basis of the 
stem, largest in the middle, and smaller again at the 
summit ; and in the growth of each future year, near- 
ly the same variations in its diameter are observable. 

The pith, in the majority of ligneous dicotyledons, 
is longitudinally entire ; but in some, the Walnut, for 
instance, it consists of a succession of transverse dia- 
phragms intersecting the hollow cylinder of the wood, 
with the intervening spaces empty. In others the 
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continuity of the meduliaiy column is broken by lig- 
neous plates, which proceeding from the side of the 
central tube, either partially intersects it, or complete- 
ly partition off portions of it, as in several of the Mag* 
nouas ; while in others, again, it is merely a spongy 
sheath, lining the interior of the cavity, as in the stem 
and branches of Woodbine {Lanicera Peridymenum). 
Where the branches are given off from a stem, a 
thread of medulla, in some instances, separates from 
the central column, and entering the branch, is grad- 
ually augmented to a diameter proportionate to that 
of the branch. In the annual shoot, the wood Auts 
up the canal of the pith at its extremity, as soon as it 
ceases to grow for the season, as is seen in the longi- 
tudinal section of the shoot of Horse Chesnut, imme- 
diately under the terminal bud ; and thus isdates it 
from the shoot of the next year. In many plants this 
forms a kind of woody partition, which marks the lim- 
it of the growth of each year in the length of the stem ; 
but in others it is absorbed, the continuity of the pith 
being, apparently, uninterrupted from the root to the 
apex of such stems. Those partitions are almost al- 
ways present when the pith is composed of distinct 
plates, as in the Walnut, or of a i^ngy sheathing 
membrane, as in Woodbine. 

The color of the pith, in the succulent shoot or in 
the young plant, is green, which, as the ceUs empty, 
changes to white ; but to this there are some excep- 
tions. Thus it is yellow in the Barberry ; pale brown 
in the Walnut ; fawn-colored in the Sumach, {Rhus 
Coriaria) ; and pale orange in the yellow flowered 
Horse Chesnut ; but it is more frequently colored in 
the caudex of the root than in the stem. 

A vertical or horizontal section of a thin slice of 
pith, under the microscope, appears to consist of hex- 
agonal cells, which are larger and more regular in the 
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centre than near the circumference. In very young 
stems and succulent shoots these cells are filled with 
an aqueous fluid, and closely resemble the cellular 
integument ; but, in older stems and twigs, they are 
fixind empty, or more accurately speaking, filled with 
air. The cells retain the hexagonal form in their emp- 
ty state ; but in some, as in the Walnut, this is des^ 
troyed in the lameUie, mto which the pith then sepa*- 
rates ; and the same occurs in the interior of the med- 
oUary sheath of Woodbine, and similar hoUow stems* 
In the greater number of plants no vessels are per* 
ceptible in the pith ; but in some, entire vessels con- 
veying proper juice are present, as in the Oum-elastio 
Fig tree, the proper juice of which is seen exuding 
from different points of the pith in a horizontal sec- 
tion a( the stem : and in all {^nts, the celb commu*- 
nicate with each other by means of organized pores, 
which are visible under the microscope. The insu- 
lated and enclosed situation of the pith, whatever be 
the analogies of its structure, entitle it to be consider* 
ed as a distinct organ in every stage of its existence. 

Little is yet known with certainty concerning the 
functions oi the pith. Dr. Darwin and Sir J. E. 
Smith considered it as important to the existence of 
the vegetaUe as the column of the spinal marrow in 
animals. Linnseus also regarded it as the seat of vi- 
tal enei^ to the plant. But Mr. Knight found that 
on abstracting the pith from a portion of the branch 
of a growing Vine above and below a leaf and bud, 
** the lateral shoot, annexed, continued to live, and 
did not appear to suffer much inconvenience ; but 
faded a lide when the sun shone strongly on them."* 
Indeed CaesaljMnius of the i6th. century, believed the 

•PkOot. Tram, 1801, p. 338. 
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pith to be less essential to the life and growth of a tree, 
than the bark. Mr. Thompson thinks its intention is to 
afibrd the necessary surface for the formation of the first 
layer of wood ; and likewise that it is of use to give a 
degree of firmness to the succulent stem and recent 
shoot, which ihey would not otherwise possess, before 
die bark and alburnum acquire sufficient consistence 
for that purpose. 

The original pith of the young shoot still remains in 
trees whose wood is of a close texture, as may be seen 
even in the centre of the oldest Oak, as it is defended 
by the first cylinder of wood deposited round it^ and 
sufifers no material compression by the successive lay- 
ers. The cells, indeed, appear obliterated even when 
examined by a good lens, but in a very thin slice 
placed under the microscope, in a drop of pure water, 
the hexagonal character oi the cells is perfectly distin- 
guishable if the section be transverse ; while, if longi- 
tudinal, not only the dijSerence of form between tiie 
real pith cells and those of the medullary sheath is 
perceptible, but the spiral vessels are seen filled with 
a dark colored resinous matter. In such stems, there- 
fore, the pith is neither compressed, obliterated, nor 
converted into wood, as some phytologists have imag- 
ined. But when the ligneous. matter is of a loose tex- 
ture, or instead of forming a continuous circle, it is in 
sejparate columns, as in broad-leaved Birth-wort 
{Aristolochia Sipho), and the divergent rays are very 
large, the pith, although it is never completely obliter- 
ated, yet, is considerably compressed and altered in 
forn/, in stems even of a few years' growth. The ul- 
timate state of the pith, therefore varies ; being regu- 
lated by the character of the wood which encloses it. 
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CHAPTER m. 

THX OKIGIN AND ATTACHMENT OF BRANCHES. 

Whether we regard branches merely as divisions 
and subdivisions of &e stem, or more correctly, as re- 
gards their origin, as distinct individuals, its lateral 
progeny, we fiwd their structure to accord, in every 
particular, with that of the stem. The description of 
the structure of the trunk is consequently applicable 
to the branches; and we have now, therefore, only to 
investigate the nature of the connexion between these 
parts ; tracing the branch from its earliest i^ate, or- be«- 
lore it becomes visible to the naked eye, till it is fully 
extended, and has itself become the parent of future 
branches. 

Every branch is formed in a bud or germ ; and every 
bud, except perhaps the terminal one, and such as 
appear on roots, and constitoe suckers, originates in 
the axil of a leaf; to trace, therefore, the origm of 
the branch, is, in fact, to trace that of the axillary bud ; 
and thb may be done most readily in the succulent 
shoot of any tree or shrub in early spring, as, for ex- 
ample, that of the common Lilac when just expanding 
its leaves. 

In such shoot, in the axil of about the third pair of 
leaves, it is possible to perceive by the aid of the lens 
a minute elevation resembling a semi-transparent ve- 
sicle depressed in the centre ; which under the mi- 
croscope, appears to be a lobular body, with a small 
green speck in the central depression. This is the 
rudiment of the bud and germ, and consequently of 
the future branch. By strong magnifying powers we 
discover a connexion between the cellular matter of 
the lobes of this germ, and that of the pith, the medul- 
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lary sheath, the bark, and the liber, in the succulent 
slioot ; while, yet, the germ itself appears a distinct 
body. As the bud advances in growth, it gradually 
assumes somewhat of a pyramidal form ; and the or- 
ganization of the germ, or new branch and leaves 
within it, commences. Towards the end of the sum- 
mer, the lobes begin to appear as opposite scales, 
from amidst which the apex of the germ, covered by 
other scales, is observed protruding ; whilst in a lon- 
gitudinal section placed under the microscope, the 
rudiments of the new branch can be traced ; for it is 
now obscurely marked by the depoation of afbumous 
matter, which being paler and more transparent than 
the rest of the bud, is seen separating the cellular sub- 
stance to constitute the future pith from that which 
is to form the bark. But no spiral vessels are yet 
perceptible ; the albumous circle is mere semi-trans- 
parent matter ; and the pith is distinguishable from the 
cellular substance in which the germ is formed only 
by the paler alburnous matter surrounding it. The 
progress of the organization advances a little in au- 
tumn ; but is not perceptible during winter, and it is 
not until the following spring that the embryon branch 
is very conspicuous At this period, in the Liilac, for 
example, it is seen rising as it were from the medul- 
lary sheath, in which the spiral vessels seem to origi- 
nate ; and from whence, parsing up, they distribute 
bundles to each of the leaves, which appear now com- 
pletely organized, although extremely small and com- 
pressed within the scales of the bud. As the season 
advances, the bud lengthens ; and at the moment of 
its opening, the young branch is seen projecting, cloth- 
ed with its leaves, which gradually unfolding them- 
selves, display in their axils the rudiments of future 
buds, destined to run the same course, and become 
in turn the parents of another series. 
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If the youDg branch be now dissected, it is found 
to possess exactly the same structure as the stem in 
in the early stage of its growth ; that is, to consist of 
a central pith turgid with fluid, surrounded by the me- 
dullary sheath, around which the spiral vessels ap- 
pear in distinct longitudinal bundles ; and beyond them 
a layer of semi-organized alburnum, bounded by the 
liber ; the vascular fasces of the bark are imbedded in 
the cellular integument, and the whole inclosed by the 
epidermis, which at this period is generally covered 
with excretory glands or some kind of pubescence. 
But after the leaves have expanded and performed 
their functions for some time, if the branch be again 
examined, by carrying a longitudinal section into the 
stem, we perceive its alburnum, now fully organized, 
and continuous with the new layer in the stem, depos- 
ited over that of the former year, which has already 
become wood ; and, as the branch increases annually 
by new layers, in the same manner as the stem, a si- 
milar section made at any subsequent period displays 
its connexion with the stem, forming a cone, the apex 
of which touches the medullary sheath of the stem, 
and tlie base its surface whence the branch projects. 

Such are the appearances which mark the origin of 
the branch and its connexion with the trunk, in the 
Lilac ; and the same, with some modification, are 
perceptible in all. ligneous dicotyledons. 

We have seen that the rudiment of the bud is per- 
ceptible, in the axill of the leaf, on the young branch 
at the moment of its protrusion from the bud in early 
spring ; and, that at this period, at least, it is an isolat- 
ed body, distinct, as Gsertner has correctly asserted, 
from the proper and permanent members of the plant. 
The question thence occurs, — ^When and how are 
buds formed? Du Hamel supposed that they originate 
in what he terms pre-organized germs, which are de- 
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posited by the proper juice b its descent fixmi the 
teaves, and pervade every part of the plant ; but al- 
though it is impossible to demonstrate die fallacy of 
this opinion ; yet, if it can be shown that buds, qq 
whatever part of the stem or branch they are found, 
or at whatever period of ihe growth of these members 
they appear, can be traced to their origin in die first 
year's growth of the part on which they appear, it will 
be, at least, rendered improbable. To efiect this, we 
have only to saw out a portion of any trunk or branch 
on which a young bud appears ; and carrpng the in- 
cision down to the pith, and by carefully slicing the 
portion horizontally, or in a right angle to the sur- 
face of the stem, till we divide the bud to its centre, 
we shaU find a white line extending from it through 
every concentric layer of the wood, till it touches & 
medullary sheath. It is argued, however, that if an 
Oak, or any old tree, be cut down in winter, leaving 
the root in the ground, and a foot or two of the trunk, 
we shall find on the margin of the stump muldtudes of 
buds protruding in the following spring. The fact is 
admitted, but not the conclusion inferred from it, that 
these buds originate on the surface where they appear ; 
for, if they do not all push out on the same plane, 
which is the fact, there is no doubt that each could be 
traced to the centre of the trunk ; as Mr. Thompson 
found to be the case in the Willow and some other 
soft wooded trees, which after being cut down, dis- 
played the same appearances as the Oak, and the lat- 
ter can hardly be imagined as an exception to the 
fact. If buds, therefore, be pre-organized germs, 
they can be deposited only in the^rst year's ^wth <^ 
Ae stem or branch, the admission of which would 
defeat the object of Du Hamel's hypothesis. 

These iicts, also, render less tenable the doctrmeof 
Mr. Knight, that buds proceed from the albumens ves- 
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seb, which he supposes have the power to generate 
central vessels : for, if this were the case, buds could 
be traced no deeper than the alburnum of the season 
in which they appear. Neither is the opinion strength- 
ened by th^ fact, that if buds be destroyed in early 
spring, others appear ; for, in this case, either the 
buds are such as have not been cut or rubbed off at a 
depth sufficient to, extinguish their vitality, and pre- 
vent them from shooting forth again laterally ; or, by 
destroying the already protruded buds, those tha^t re- 
main latent (two or more germs being often present 
Sthe same vital stream, if the expression may be al- 
5ved), receive a new impulse, sufficient to call into 
action their dormant powers, and enable them to pro- 
trude and evolve their leaves, in the same season ; 
which, had the other buds been left, might not have 
happened for many years to come. 

This fact Is practically known to nurserymen and 
gardeners, who, without any theory, but guided by 
experience^ act upon it in order to obtaib a clean 
Cherry tree stem. No tree is so apt as this to throw 
out adventitious buds, but as this would deform and 
injure the plant, the nurserymen cut them off close to 
the bark. A. second crop of shoots, very soon after- 
wards make their appearance, which are also taken 
away by the knife, after which no other appear ; and, 
if the stem be now cut through under the existing 
branches, it ceases to grow. That the buds, when 
they first protrude, receive their nourishment from the 
descending proper juice, is extremely probable ; but 
this would also be the case did they arise from the 
pre-organized germs of Du Hamel. If this reasoning 
be correct, part of our question is ah'eady answered, 
and we may conclude that all stem buds originate 
when the young stem is evolved from the seed, and 
all branch buds at the time that the young branch is 
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foriDed in the axil of the leaf. They are not, bow* 
ever, all protraded during the succulent state of the 
stem and branch, but many remain latent, performing 
so much of their functions only as is requisite to or- 
ganize to their proper structure a certain pordon of 
each successive annual layer of wood, and carry them 
forward in the embryon state ; until circumstances oc*^ 
cur favorable to the cpmpletion of their organizatbn 
and protrusion on the surface of the stem ; or until 
some accident destroys them, when instead of being 
carried forward they remain buried beneath the suc- 
ceeding layers of the wood. 

If buds be not pre-organized germs, nor formed 
from the descending proper juice, how then do they 
originate f In vital points, generated, in the first period 
of die growth of the stem and branch, in the axils of 
the leaves: or, that they are, to use the language of 
Darwin, distinct individuals, the lateral or viviparous 
rogeny of the parent upon whose surface they appear. 

he individuality of buds must have been suspected 
as early as the discovery of the art of budding ; and 
it is fully proved by the dissection of plants. The vi- 
tal energy, however, which commences the process 
of organization in the bud, is not necessarily confined 
to the germ, nor distinct from that which maintains 
the growth of the entire plant ; but it is so connected 
with organization, that when this has proceeded a cer- 
tain lengtli, the bud may be removed from the parent 
and attached to another, where it will become a branch 
the same as if it bad not been removed ; or, with prop- 
er care, it may be made to grow in the earth, and be- 
come an entire plant, with all the properties and ex- 
ternal characters of the parent. 

Before organization commences in the germ, it is, 
as we have seen, an insulated speck, covered by the 
epidermis only, and connected with the other parts of 
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Ae Stem or branch, in which it is seated, merely by 
cellular matter. The effect of the organic power on 
it is the addition of new matter, and the consequent 
evolution of its parts; till gradually extending in the 
direction of its axis, it unites with and becomes a per- 
manent part of the plant. The quantity of amylace-* 
ous granules contained in the cells surrounding the 
germ, renders it probable that it receives its first nou- 
rishment from this source ; and it is not less probable, 
that the lobes which surrounded it, perform for it a 
similar function to that of the cotyledons, as connected 
with the embryon inclosed within them, or that of the 
leaves in reference to the stem and branch ; which we 
shall afterwards prove to be analagous to that of the 
hmgs in animals. But it is, also, probable that the 
leaf above the bud supplies part of the pabulum which 
is elaborated into the new branch ; for, until its own 
leaves are expanded in spring, and capable of produc- 
ing that change on the sap which converts it into pro- 
?er juice, no sdbumous matter can be formed by them* 
'he descending juice, however, from the leaf above 
the germ, is not conveyed to it by any vascular com- 
munication, but deposited in the cellular mass or pla- 
centa, if it may be so termed, on which it is seated; 
and by which alone it is connected with the medul- 
lary sheath of the parent shoot. In the germ or vital 
speck, thus situated and supplied with nutriment, the 
organization of the branch commences as from a cen- 
tre. It is not probable that we shall ever be able to 
trace every minute change, which occurs from this pe- 
riod until the first rudiment of the new branch is con- 
spicuous, even by the aid of the best microscopes ; 
but the first part that can be distinctly recognised is 
the pith, which, in a longitudinal section of the green 
twig of the Lilac, made lliree weeks after its protrusion 
from the bud, and the appearance of the germ on it^ 
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muhce^ resembles a more opaqoe ipot of a peenisii 
hue, with Eoes moning in a direction fiom the centre 
of the parent branch towards the apex of the g^rm. 
These are the Cm traces of the qural Fessds of the 
future branch. The cellular matter, in the part of 
the bud abov^e the vital spetk^ displays also at thb pe- 
riod a more regular fimn, and indicatioDS of its sepa- 
ration into scales are already p^ceptiUe ; but the 
iriiole bud is still a oomplet^ insulated body. As 
the organization {»t>ceeds. new scales are seen sepa- 
rating from the mass of parenchyma, the medulla en- 
enlai^es in every direction, and in autumn the whole 
presents a pyramidal appearance ; in which stale the 
bud remains nearly statiooaiy until the ensuing spring. 
As the cessaticMi of the v^etative power in winter 
increases in a great degree the excitability of plants 
which outlive its severity, the genial influence of spring 
b very eaily visible on their buds, in which the whole 
vital energy of trees and shrubs may be suppc^ed at 
this period to reside ; and it is only by the visible 
change which rapidly occurs in them, that we can 
prcfflounce upon the life of the entire plant. If a lon- 
gitudinal section of a twig be examined at this time, 
although the pith be, generally speaking, a dry, spon- 
gy mass, yet, a litde above and below the parts where 
the buds appear, it is succulent and green. This can 
be explained only by supposing that the increased vi- 
tal energy of the buds is extended around them to a* 
certain degree, maintaining the lateral communication 
through the pores of the cells, while these have now 
become impervious in other parts ; and by this effect 
a sufficient supply of nutriment is provided for the 
bud, which, enlarging in every direction as the spring 
advances at length, opens its scales and pushes for- 
ward, into tbe light and air, the young branch with its 
leaves and flowers. On examining now the cQQQe^- 
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ion of the shoot with the stem or branch, we find it 
no longer an isolated individual, but seated closely up- 
on the medullary sheath of the parent^ and tlie sd- 
burnous matter which is deposited between its bark 
and pith, continuous with that thrown out from the li- 
ber of the old bark, already giving origin to a ligneous 
layer, that forms both a connecting vinculum between 
the tree and the new branch, and a support to the lat- 
ter in its projecting position. 

A very clear idea of the origin and connexion of 
branches may be obtained by the aid of the diagram 
given and explained at the end of the volume. 

Such are the observations which appeared neces- 
sary to illustrate the origin of branches and their con- 
nexion with the trunk ; and from which the following 
conclusions may be drawn: 1. That every branch 
originates in, a bud or germ. 2. That every bud or 
germ is a distinct isolated individual, the lateral prog- 
eny of the plant, and generated at the first develope- 
ment of the stem or branch on which it appears, but, 
after some time, increasing by its own organic pow- 
ers, it forms a branch, and becomes apart of the tree 
or shrub which has produced it. 3. That every ad- 
ventitious bud, or bud appearing at any after period, 
originates in a germ generated at the developement of 
the stem or branch on which it ajmears, although it 
has hitherto remained latent. 4. That every latent 
germ is annually carried forward, in a horizontal direc- 
tion, through every concentric zone of wood, inter- 
mediate to the medulla and the surface on which it 
will sprout into a branch ; leaving behind it a sub- 
stance of a peculiar structure, somewhat resembling a 
white cord, penetrating the ligneous zones, by which 
its progress can be traced. 5. That every branch 
when fully developed, displays the same structure as 
the stem. 

24* 
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CHAPTER V. 



ANATOMY OF LBAYES. 



The Leaf, jriiyaologically speaking, may be defined 
to be a temporanr oipm of plants, which performs 
nearly the same function in the economy of vegetable 
Kfe, as the lungs perform in that of the animal ; or, in 
other words, leaves are the respiratory oipms of plants. 
When these organs are abseut as in the Dodder, and 
in the Cactus tribe, where their appearance, and that 
very incons[Hcuous]y, is only temporary,* the green 
surfiice of the stem evidently performs the foncticxi of 
the leaves. 

In die most cursory examination of the majority of 
leaves, we perceive that diose organs are composed 
of three distinct parts : one part, firm and apparently 
ligneous, constitutes the firame work or skeleton of 
the leaf; another, succulent and pulpy, fills up the in- 
termediate spaces of this frame woiic ; and a third, 
thin and expanded, encloses the other two, or forms 
die covering for both surfaces of the leaf. On a closer 
examination we find that the first of these parts is vcu^ 
evlar^ the second ceUtdar^ and the third a transparent 
cutictdar pellicle. Admitting, therefore, that these 

Karts are present in every leaf, although we may not 
e able to discover all of them distincdy, owing to the 
imperfection of our instruments; we may conduct 
our inquiries into the structure of leaves in reference 
to their vascular^ their ceUvlar^ and their cuticular 
systems. 

I. OF TH£ VASCULAR SYSTEM OF LEAVES. 

Among fallen leaves, which have been exposed to 
the action of the atmosphere in a damp place, or 
which have dropped into a pond, we generally fuid 
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9ome in which the cuticle and pulp are completely 
destroyed; whereas the ribs or veins, as they are 
oommonly but erroneously termed, being less suscep« 
tible of decomposition, remain almost entire, and dis- 
play the appearance of a beautiful tissue of net-work^ 
more or less complicated. This is the vascular sys- 
tem of the organ, and the leaf in this state is termed 
a skdeton lecf. Leaves are frequently thus prepared 
bv maceration in water, when the cuticle becomes ea- 
sily separable by gentle rubbing and pressure ; and 
the pulp may then be washed out from between the 
mesnes of the vascular net-work by rinsing in water : 
and if the operation be carefully performed, the most 
minute cords of vessels may be preserved. These 
preparations enable us to trace more readily than in 
the natural leaf, the divisions, subdivisions, and vari- 
ous ramifications of the vascular fasciculi ; but be- 
yond this they afford us no information, and we must 
have recourse to the microscope to obtain a satisfac- 
tory knowledge of the vascular structure of leaves. 

If we commence our investigation with the simplest 
description of plants, the Lichens and the Mushroom 
tribe (Fungft), for instance, we percieve, even by the 
assistance of the best glasses, scarcely any trace of a 
vascular structure, the whole plant appearing to be 
litde more than an aggregation of cellular substance 
enclosed in a cuticle. This appearance, however, 
arises in some degree from the transparency of the ves- 
sels, preventing them firom being distinguished from 
the cells, and in some degree from the simplieity of 
their structure ; for, as the fluid thev convey is not 
required to be raised to considerable heights, as in 
the more perfect plants, the conducting tube is conse- 
quently more simple. If, however, we take a plant 
in which tha vessels convey a colorless fluid through 
a cokred cellular structure, as, for example, Mar*' 
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chantia polymorpha^ we find that die surface of the 
lobes ofthe leal-like frond, when examined by an or- 
dinary lens, is reticulated by depressed lines, within 
each of which a small nipple-like body rises. When 
a thin slice of a lobe is placed under the microscope, 
these lines are discovered to be occasioned by vessels 
which run immediately under the cuticle, anastomos- 
ing with one another. This vascular net-work is form- 
ed by a single porous tube, branching and anastomos- 
ing so as to form irregular, lozenge-shaped meshes, 
which are filled with a dark-green cellular parenchy- 
ma. The vessel itself is closely connected with the 
cellular matter, and when separated, bears the marks 
ofthe cells on its sides. We find nearly the same vascu- 
lar structure in the Mosses. The leaves of all the Moss- 
es are sessile, although many of them are sheathing ; 
and most of them are furnished with a midrib ; but 
their minuteness prevents any certain information be- 
ine obtained as to the manner in which the leaves re- 
ceive their vessels from the stem, or whether there be 
a distinct set of returning vessels : they appear to be 
merely a continuation of the vessels of the cortex of 
the stem* 

Proceeding to the next division of plants, those pro- 
duced from-, monoeatyledonovs seeds, we observe the 
costs or vascular fasciculi distinguishable by the nak- 
ed eye ; of different sizes, and running in gently curv- 
ed or nearly straight lines, either from the base to the 
apex, or transverely from the midrib to the margin of 
the leaf. The former is found chiefly in those leaves 
which have no decided petiole, but spring directly 
from a bulb or a tuber ; the latter in those which are 
petiolated. We shall examine each kind separately. 

A bulb leaf of the White Lily {IMium candidum), 
may be taken as an example of the general distribu- 
tion and character of the vascular system in the first 
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description, the sessUe leaves of monocotyledonous 
plants. On examining it, we find that the vascular 
frame work consists of a distinct midrib, which forms 
the keel of the leaf, and of less elevated ribs {cost€e) 
that extend on each side of the midrib in longitudinal 
lines, which form a gentle curve, following the shape 
of the leaf. In the smoother and more succulent 
\eayes of this division, however, these costse are 
scarcely! visible externally, or at least appear merely 
as striae on the surface of the leaf 2 and this b the 
case, also, as far as regards many of the smaller vas- 
cular fasciculi, even in those leaves, which have pro- 
minent costae. If we now make transverse and Ion- 
gitudjaal sections of the Lily leaf, we perceive that 
9ie cQstsB . are composed of. fasciculi of spiral vessels 
closely accompanied with corresponding fasciculi of 
proper vesseb, and imbedded in cellular substance ; 
or, that the leaf has a double system of vessels, one 
jfbr conducting forward the sap, and the other for re- 
tumipg the proper juice into which the sap has been 
changed by the functions of this organ. In the trans* 
verse section, these vascular bundles appear like dots 
upon the divided surface ; and, when magnified in 
transmitted light, display their two-fold nature by dif- 
ference of transparency ; the part of each fasciculus 
composed of spiral vessels being particularly distin- 
guished by a greater degree of opacity, owing to the 
spiral thread which composes the coats of these ves- 
sels being firmer and more opaque than the coats of 
the proper vessels. The spiral vessels of the leaf as 
well as those of the stem, are found generally empty, 
like the arteries of animals ; while the proper or re- 
turning vessels are always full. In the majority of 
leaves the spiral vessels have a closer proximity to 
the upper than to the under disk For, independent 
of the fact^ that tb^ chief function of these organs. 



386 AHATOIIT OV LKATSS. 

nwcadjj the ezpooiire of the sap to the li^t and air, 
would lead us, a priori^ to conclude that the vessels 
canying (brward the sap must, necessarilj, be od that 
sde of the leaf most exposed to these agents ; the 
sap-Tesseb receiving their origin in the stem fiom the 
vessels of the albumuni, and the returning vessels ter- 
minating in those of the bark, the disposition could 
not weffl be otherwise, seeing that the relative positioa 
of the upper and under disk of every leaf, to the cen- 
tre of the stem, is exactly that of the albumum and 
die bark. In leaves, however, which stand vertical- 
ly, or have no distinction of surfaces, the situation of 
the spiral vessels is either the reverse, or in the centre 
of the entire vessels : anatomy thus confirming the 
idea of the close affinity of such leaves to stems. 

It has already been stated that the bundles and 
threads of vessels, in leaves belonging to this division 
of the class under conaderation, run in kx^todinal 
lines. These are not exactly parallel, but approach 
both at the base and the apex of the leaf; ana, also, 
communicate laterally in their course by small threads, 
given off at irregular intervals ; as may be seen in a 
slice of the Lily leaf cut immediately within the cuti- 
cle of the upper disc, and placed beneath the micro- 
scope. 

The vascular system, then, of the sessile leaves of 
monocotyledons, consists of fasciculi composed of spi- 
ral vessels, accompanied with proper vessels which 
are not spiral, arranged in longitudinal lines, and con- 
nected by smaller transverse threads ; the whole form- 
ing a reticulated texture with irregular rbomboidal 
meshes. The longitudinal vessels are a continuation of 
those which are nearest to the surface, in the root, cau- 
dex, or the stem, from which the leaves immediately 
spring ; and tlius the greater number of the circles of 
tne distinct fasciculi, which compose the stems of mo* 
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BocotyledoDS, terminate in leaves until the plant attains 
its ultimate growth. 

There are two natural anatomical subdivisions of 
the petiolated leaves of monpcotyledonous plants : 
namely, 1. Those in which the rihs run longiiudinalr 
lyj or in a direction from the base to the apex of the 
leaf; and 2. Those in which they run aimost tranS" 
verselj/j or in the direction from the midrib to the 
margin. 

1. In this subdivion we perceive, that, in the Gras- 
ses, the vascular fasciculi resemble, very closely, those 
of the former division ; the ribs being in longitudinal 
nearly parallel lines, converging towards the apex of 
tbie leai ; and united at irregular distances by oblique- 
ly transverse threads. If we take a stem leaf of In- 
dian Com {Zea Maya)^ as a specimen, we perceive 
the petiole, which is broad, expanded, and sheathing, 
deriving its origin from the whole circumference of the 
knot 01 the articulation which produces it; dilating 
gradually as it rises upwards, until its edges become a 
thin fimbriated membrane, and again contracting, but 
less gradually, at its upper part, or where it is united 
to the expansion of the leaf. The vascular bundles, 
which Can be readily traced by the naked eye, are 
composed of two distinct kinds of vessels, which ap- 
pear as dots in a transverse section of the petiole sit- 
uated almost close to its external surface. The num- 
ber of the spiral vessels in each fascicle is generally 
six, three large and three smaller, symmetrically ar- 
ranged, as may be seen in a transverse section of one 
of the fasciculi, viewed under the microscope; and 
the whole surrounded by a mass of much denser cel- 
lular matter than the rest of the substance of the peti- 
ole. The returning, or proper vessels are much 
smaller and more numerous than the spiral ; and 
are aggregated into a bundle which occupies a spact 
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close to the former, between it and the cuticle, and is 
bounded by a mass of tlie same dense cellular mttter 
as that which surrounds the spiral vessels; the object 
of which is,, probably, to give such a degree of firm- 
ness to the petiole, as will enable it to sustain, in the 
erect position, the expansion of the leaf. If we now 
make a vertical section of the petiole, so as to divide 
one of the fasciculi longitudinally, in the thickness of 
the petiole we perceive that the larger vessels are reg- 
ular spirals, furnished with diaphragms at certain dis- 
tances,, the structure of which however, we shall per- 
haps never be able to ascertain, owing to the minute^ 
ness of the parts ; the diameter of these vessels, al-' 
though comparatively large, not exceeding' y^^ of ati 
inch. In this section, also, the proper vessels are 
membranous and porous ; and the cells in immediate 
contact with both sets of vessels are oblong ; whereas 
those which are between the proper vessels and the 
cuticle of the outer surface of the leaf, and which form 
the elevated portion of the costae, although they are 
not oblong, yet differ both in size and in regularity of 
structure from those that form the inner substance of 
the petiole. 

Ascending to the expansion of the leaf, which is sepa- 
rated from the petiole by a semitransparent white, con- 
densed, membranous space from which the expansion 
of the leaf spreads out like a shoulder on each side : 
we perceive that the midrib, which is not distin^ish- 
able in the lower part of the petiole, becomes very- 
conspicuous on the under disk at this point ; forming 
almost a knob, which passes into a striated ridge, and 
extends, gradually diminishing in size, to the apex of 
the leaf. From 10 to 12 psurallel costse are visible 
on each side of the midrib, which, when magnified, ap- 
pear like white parallel lines, running through the 
green smooth substance of the expansion, and taking 
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^e curve of its shoulders as if originating in the white 
semitranspafent space dready described. But be- 
tween these <3osC» there are several smaller vascular 
cords, which are scarce^ visible on the surface, nei- 
ther producing elevation nor difference of color; and 
whien can be demonstrated only on the dissection of the 
leaf. One of the more obvious distinctions, therefore, in 
llie structure of the petiole and the expansion in the 
leaves of the graimneous tribe of plants is, that, in the 
petiole, the vessels run in distinct fasciculi, which are all 
nearly equal in point of size ; whereas in the expan^ 
sion the fasciculi differ considerably in size, the larger 
only being very visible on the suiface. In both, there 
are transverse threads which connect the longitudinal 
bundles, and those are conspicuous even to the naked 
eye in the more succulent leaves, particularly in those 
which involve the fructification of the Mays when 
viewed by transmitted light. 

In examining a transverse section of a portion of 
the expansion of the leaf of Indian Com, containing 
one of the visible costae and the interval between it 
and the next costa, we immediately perceive the dif- 
ference of structure in the two kinds of fasciculi. The 
visible costa consists of two large spiral vessels on the 
same line, and a compact fasciculus of proper vessels 
on each side of the line of spirals, towards both sur- 
faces of the leaf; while, in the interval, each fascicu- 
lus is composed of one small spiral vessel only, sur- 
rounded with a circle of proper vessels, and placed in 
the heart of the substance of the leaf. But, besides 
these, there is another kind of fasciculi, two of which 
are generally observed in each space between the vis- 
ible x^ostffi, connected with a peculiar cellular appara- 
tus. These appear to be • modifications of the two 
vascular fasciculi already noticed; having the same 
structure as the obscure or invisible fasciculus, and 

25 
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the accompanying conapact bundle of proper vesseh 
of the visible costa. In a section obtained by slicing 
the leaf, we find all these fasciculi united by trans- 
verse threads, forming rhomboidal meshes, similar to 
those which have been already described. 

But although the arrangement of the vascular sys- 
tem of the leaf of Indian Com, just described, may 
be taken as a specimen of that peculiar to the leares 
of all the Grasses ; and to those leaves of monocoty- 
ledonous plants which are petiolated, and furnished 
with longitudinal costae, yet, there must necessarily 
be many modifications of this arrangement. 

In the leaves of those monocotyledonous plants, 
the costSB of which, instead of being longitudinal, rua 
in transverse parallel lines, forming acute angles with 
the midrib, we find that the arrangement of the vascu- 
lar frame work resembles that of the Grasses in some 
circumstances 5 but differs from it in other respects. 
Thus the costs are parallel to one another, and com- 
municate by small transverse cords of vessels, so as 
to form meshes which are rhomboidal or square ac- 
cording to the angles at which these transverse cords 
are given off from the costae, as in the Grasses. The 
petioles are, also, in general, sheathing, and many of 
them are furnished with ligulae. But, in almost all 
of them, the peculiar cartilaginous articulation, which 
divides the petiole from the expansion in the Grasses, 
is not present; and the petiole assumes a stalk-like 
aspect before it reaches the expansion. 

Taking the leaf of Carina indica (or Indian shot) 
as a specimen of the vascular system in this descrip- 
tion of leaves, we perceive, on the under disk, that 
the midrib is much elevated near the base, and grad- 
ually diminishes in size, until it appears little more 
than a mere line at the apex of the leaf. The more 
elevated ribs are the primary vascular bundles or fas- 
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ciculi ; and between these are secondary fasciculi, 
which are less elevated. To the unassisted eye they 
all appear to go off from the midrib ; but viewed by 
a magnifying lens, and with transmitted light, we per- 
ceive that all of them do not proceed directly from 
the fasciculi of the midrib, but that some of them are 
branches of the others. At the margin they all inos- 
culate, and form, as it were, one fasciculus, which, 
extending from the base to die apex, is the real living 
boundary of the leaf. 

Examining more closely, and placing a slice of the 
petiole, cut transversely near the base of the expan- 
sion, under the microscope with a glass of a moderate 
power, we perceive that the vessels are arranged in 
distinct fasciculi, which are nearly of the same size in 
the centre of the section ; alternately larger and smaller 
near the circumference on the convex surface, or that 
part of the petiole which is towards the under disk of 
the leaf; and all small on the concave surface. The 
costae are continuations of those on the concave sur- 
face of the midrib, which are curved outwards in op- 
posite pairs, at different distances between the basis 
and the apex of the leaf; but the central fasciculi 
pass on its apex. These vascular bundles are imbed- 
ded in a cellular tissue ; besides which, the petiole 
and midrib of this description of leaves contain pecu- 
liar pneumatic or air cells closely resembling those 
which constitute a great part of tlie substance of aqua- 
tic plants. In a transverse section of a small part of 
the expansion of the leaf we perceive that the vascu- 
lar cords run nearly in the centre between the two 
plates of cuticle, imbedded in an opaque green paren- 
chyma ; and that, instead of the pneumatic apparatus 
of the petiole and midrib, there is a transparent layer 
of large cells immediately under the cuticle of the up- 
per disk. These pneumatic cells, however, are not 
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present in the petiole and midrib of all leaves with 
transverse costs belonging to monocotyledonous plants, 
but the same general arrangement of the vascular cords, 
cMad, consequently, the same structure of the frame 
work, are seen in all of them* 

The fasciculi in these, as in the other leaves we 
have examined, consist of spiral and proper vessels ; 
differing, however, in the relative positicxi of the fspi- 
ral, which, here, in each fasciculus, are jdaced be- 
tween two bundles of proper vessels. 

Examining, by the same power of the microsciye, 
a transverse section of one of the larger fasciculi of 
the midrib of the leaf of Canna indka^ we find it to 
consist of one large, and from 3 to 6 smaller spiral 
vessels, arranged and relatively connected with the 
proper vessels in a manner closely resembling the ar- 
rangement of those in the fasciculi which are found in 
the stems of White Bryony. 

From these remarks on the vascular i^stem in tlie 
leaves of monocotyledonous plants, it is evident that a 
general character, however, variously modified in ma- 
ny instances, pervades the whole. The bundles of 
vessels are distinct; they run in directions parallel 
to one anotlier ; and the principal fasciculi are unit* 
ed by smaller transverse cords or bundles, which^ 
form meshes of a rhomboidal figure, all nearly of the 
same size in the same leaf. 

LEAVES or DICOTYLEDONOUS PLANTS. 

In these the reticulated sti'ucture of the vascular 
frame work is more complex and varied, than in the 
leaves of the two natural divisions, already examined. 
This is evident to the unassisted eye on holding up 
between it and the light any newly expanded leaf; 
but it is more beautifully demonstrated in the skele- 
ton of a full-grown leaf, carefully prepared. We 
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shall now examine the modifications depending on 
two principal states of dicotyledonous leaves : name- 
ly, 1st. Whentheleafis^Ainor m6w6rawaceow5; andj 
2d. When it is thick Bnd fleshy. 

1st. In the thin leaves of this class of plants, the 
vessels of the costse proceed from the principal faci- 
culus of the midrib, and run between the laminae of 
cuticle, imbedded in the cellular matter, in cords 
which form visible elevations on the back of the leaf, 
and corresponding furrows on its face. Each fascicle 
consists of spiral and proper vessels throughout all its 
ramifications ; and, in whatever manner these vessels 
are arranged in the fasciculi, the spiral and proper 
vessels are always associated, and, in general, tan- 
gent. This arrangement is common both to sessile 
and to petiolated, to simple and to compound leaves, 
as far, at least, as respects the expansion. In sessile 
leaves, however, all the fasciculi do not proceed from 
the midrib, but some are given off directly from the 
stem or the branch, and enter the expansion of the 
leaf at its base, on each side of the midrib. In petio- 
lated leaves, also, the petiole is generally dilated at 
its point of union with the branch, and at this point the 
vessels enter the petiole in distinct bundles ; the re- 
mains of which are visible in the scar produced by 
the falling of the leaves in autumn. 

Thus in the Apple, the Pear, the Peach, and many 
other trees, the leaf is attached to the wood by three 
fasciculi, one of which enters the middle of the peti- 
ole, and the others, on each side of it. In the Lau- 
rustine the whole of the vessels pass from the wood 
into the petiole in one fascicle, the transverse section 
of which is nearly a complete semicircle. In com- 
pound leaves, the number of fasciculi passing into the 
petiole firom the wood, is in some instances regulated 
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by the number of the leaflets ; in the Elder, we find 
generally five ; and in the Horse Chesnut, from 5 to 7 
or 8. It is, however, the inner part only of these {asci- 
culi, or that which conveys the sap to the leaf, that is 
given off from the wood, or rather from the medullary 
sheath ; for the outer part, which consists of the proper 
or returning vessels, enters the bark, but not the 
wood. This fact is finely illustrated bv placmg young 
leafy twigs in colored fluids. The color is seen pass- 
ing up from the stem into the leaf through the upper 
portion of each fascicle ; while that part which con- 
sists of the returning vessels remains perfectly free 
from color. 

Seen under the microscope, the following arrange- 
ment of vessels takes place in a thin transverse slice 
of the petiole of the Lilac, an example of a ^mple 
f etiolated leaf. Close to the upper or channelled sur- 
face of the petiole, we find three small distinct fasci- 
culi of spiral vessels, one immediately within the cutis, 
in the hollow of the channel, and one at each side ; 
but the principal vessels constitute one lai^e compound 
fasciculus, in the centre of the petiole, which appears 
of a horse-shoe shape, in the transverse section ; and 
consists of one fasciculus of spiral vessels, and two 
fasciculi of proper vessels. The spiral vessels, which 
form the central fasciculus, are arranged in rays, 
which are sometimes tangent, at other times separate ; 
whereas the proper vessels constituting the two fasci- 
culi, one of which is situated within, and the other 
without the fasciculus of spirals, are irregularly im- 
bedded in a pulpy parenchyma, and are readily dis- 
tinguished by their greater transparency. The bark, 
or true cutis of the petiole, seems, also, to consist 
chiefly of several series of the same kind of proper or 
returning vessels. In the various modifications of this 
structure of the vascular system, in the petioles of 



ANATOMY OF LEAVES. 395 

dicotyledonous leaves, the radiated arrangement of 
the spiral vessels is found m all : the petiole -in this 
respect, as weH as in the other parts of its structure, 
closely resembling the stem or the branch from wiuch 
it springs. In simple leaves, with a few exceptions^ 
althou^ the vascular part forms at first several fasci- 
culi, at the base of the petiole, yet these soon coa* 
lesce into one compound fasciculus ; but in compound 
leaves they remain distinct. Thus, in the common 
kidney-bean, as an example of a composite leaf, ia , 
which the petiole is channelled, with an articulation 
at the base of the common petiole, and, also, at that 
of each partial petiole, we find that the vascular fas<- 
ciculi are distinct, and form a circle situated immedi- 
ately under the bark in the channelled parts of the 
petiole ; with a considerable portion of lax cellular 
substance or medulla, inclosed within the circle which 
they form : whereas, in the articulated parts, there is 
one central fasciculus only, surrounded by a large 
mass of very firm cellular matter. The advantage 
of this change of disposition of the vascular bundles, 
in the articulations, is very obvious ; for, had the fas- 
cicles remained distinct, and surrounding the pith, as hi 
the articulations, those on the outside of the flexuroi 
in every considerable motion of the joint, must have 
described so large a circle, as would have endanger^ 
ed the orgamzation of the vessels by the extension ^ 
while those on the inner side would have suffered, 
equally, bv the compression to which they must ne- 
cessarily have been subjected. But, by the whole 
of the vessels being situated in the centre of the 
petiole, the extension and compression produced 
by the flexure in every part of tiie fascicle, is not 
more than can be borne by any individual vessel, 
whether spiral or entire ; and, thence, the freest and 
most varied motion of the joint can be exercised with 
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Some flUDple leires, as diose of die Holljliork, of 
die Gerannnn tribe, ice wittcfa bsve sewcnl pnoapal 
oosbe dhrerpngfrom die sammir of die petiole, and io 
tins respect affied to digitate leaves, present nearly 
the same vascnbr stractnreof the pedole as the ooot- 
potmd leaves. The Ciscicoli are disiinoi, and oorres- 
pond io oomber to the prindpal costB of the leaf; 
each of wbich may be tfaos r^uded as a Undcrf' mid- 
rib, and the leaf as composed of a number of con- 
joined leaflets; so that these leaves, ahbough they 
are necessarily classed as amjde l^ives firom tfa^ 
external appearance, yet, bear in anatomical stroctiire 
the same affinity to digitate compoond leaves, which 
the webbed foot of a bird bears to one which is not 
webbed. A similar structure^ also, is found in the pe- 
tioles of those leaves which are longitudinally ribbed, 
or nerved, as the common expression is, from the base 
of the expansion, as, for instance, those of the genus 
MdoMioma ; but, when the ribs do not originate from 
the base, although they are very conspicuous, as in 
the leaf of the Cinnamon tree, the structure of the 
vascular system of the petiole is exacdy the same as 
in simple dicotyledonous leaves, which are not longi- 
tudinally ribbed. 

If, instead of a transverse section, we place a lon- 
gitudinal section of any of these leaves imder the mis 



A^ATOmr OF LEAVES. 397 

eroscope, we perceive that each fasciculus is com-* 
posed of spiral and proper vessek, the same which 
we have wieady seen to constitute the ribs in the 
leaves of monocotyledons. 

Tracing the vascular fasciculi from the .petiole into 
the expan»on, in the thin, simple leaves, now under 
consideration, we find their divisions, subdivisions, and 
ultimate ramifications much more diversified and mi-* 
nute than in the leaves of monocotyled(»s. What« 
ever may be die <»rigiQ oi these divisions and subdivi- 
sions, whether they proceed from one central fascicu- 
lus, or from several longitudinal coste, the ramifica- 
tions become smaller and smaller, owing to a diminu- 
tioii of the number of Ihe vessels which they contain ; 
but not owing to any dimintUion of Ae diameter of 
the vessels themselves : for, although a principal fas* 
cicuhis may contain larger and smaller spiral vessels, 
yet the general comparative magnitude of die vessels, 
io the smallest fasciculus, is the same as in the largest. 
A Question therefore arises, whether the vessels oi the 
leai inosculate and anastomose, or are the smaller fas- 
ciculi merely separations from the larger ? 

Dr. Grew denied that they ever inosculate or anas* 
tomose until they arrive at their final distribution, 
and we find, indeed, this opinion so far correct, that 
the vascular fascicuU of the costs, which are given off 
from the midrib, are separations from the pettolar fas- 
cicuU in their progress toward the apex of the leaf; 
and that the fasciculi forming some of the secondary 
costse, also, are separated in a similar manner. But 
in the smaller ramifications, we perceive that many of 
the fasciculi are connected with each other at nearly 
right angles ; and in these instances the vessels are 
not separations from the larger fasciculi ; but are dis- 
tinct, and merely applied in a peculiar manner to the 
sides of those from which thej seem to arise ; as caii 
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beireadily demonstrated by dissectioD, with the aid of 
the microscope. 

Whether the communication of the cavities of these 
united vessels be direct, as in the vessels of animals, 
so as to allow the fluids they convey to flow in an un- 
interrupted stream from the one to the other, is not 
easy to determine. It is, however, evident that io 
the leaves of dicotyledons, as in those of monocotyle- 
dons, all the vascular ramifications of the foliar ex- 
pansion are not prolongations of the vessels forming 
the petiolar fasciculi ; but that many of them are dis- 
tinct vessels anastomosing with others, although in a 
different manner from this kind of union as it occurs 
in vessels in animal bodies. It is probable that the 
inosculation which occurs in the proper or returning 
vessels, more nearly resembles that which we find in 
the vessels of animals ; for, as the proper vessels are 
simple membranous tubes, any comipunication be-« 
tween them must be by direct opening^ such as are 
found to exist in the vessels of Marchaniia* 

2d. The thick and fleshy leaves of dicotyledonous 
plants are seldom petiolated ; but when they are so, 
the arrangement of the vascular fasciculi, both in the 
petiole and in the expansion, closely resembles that of 
the thin membranaceous leaves. The sessile leaves of 
this division are generally thicker and more succulent 
than the petiolated. If we take the genus Mesemr 
hryanthemum^ as a^rding specimens illustrative of the 
character of these sessile leaves, we find that the ves- 
sels pass from the stem into the leaf in one or more 
fasciculi, according to the figures of the leaves. Thus 
in the Hatchet-leaved Mesembryanthemura (JW. dola- 
briforme), the leaves of which are connate, the sap- 
vessels enter the leaf in one bundle, which extends in 
the direction of its axis, the whole length of the leaf, 
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giving off in its course a few thread-like branches on- 
ly at considerable intervals ; and as this vascular fas- 
ciculus and its ramifications are situated in what may 
be termed the pith of the leaf, and are, consequently, 
imperceptible on its surface, this description of leaves 
appears to the unassisted eye destitute of vessels* 
These organs are, indeed, comparatively few in suc- 
culent leaves, and are less necessary than in those 
which are membranaceous ; for, as succulent leaves 
either exhale very little moisture, or absorb a consid- 
erable quantity from the atmosphere by their surfaces, 
the nutriment of the plant, in the first case, is suffi- 
cient, akhough the fluids taken up by the roots be 
comparatively scanty ; and, in the second, it is sup- 
plied, independent of that which may be furnished by 
the roots, by cutaneous absorption. In the leaves of 
the broad-leaved species of Mesembryanthemum, and 
in similar succulent leaves, the vessels enter the leaf 
in several distinct fasciculi ; which diverging, pass on 
in nearly straight lines, giving off a few bundles only 
in their course ; but as they approach the apex of 
the leaf, whatever its form may be, they divide, sub- 
divide, and inosculate as in thin leaves ; and i}m prop- 
er or returning vessels jf^c^mpany and surround the 
spirals in all their divisions. In the succulent leaves 
of dicotyledonous plants, also, we find the same sys- 
tem of tubular cells, betwaS the pulp and the cuticle 
which exists in the Aloe of the monocotyledons ; and 
in the Mesembryanthemum, under examination, we 
perceive these tubes commencing immediately under 
the cutis, and terminatftg generally in the cells of the 
central pulp ; but sometimes in follicles, which are 
both very irregular in form, and of very different di- 
mensions. It is prolUble that part of the fluid taken 
up from the atmosphere passes at once into the cen- 
tral cells, the contents oi which are colorless, while 
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BDOtber part remains m the tubahr cells, and undeor^ 
goes that change, which is the usual result of the agei^ 
ey of light on £e juioes of all leaves expo6ed< to its in* 
flueoce. The green color dTthe ftdas oootaioed io 
these ceHs, marks out their limits, m a transveise sec- 
tion of the leaf, even to the naked eye* 

The structure of die vessels in succulent dicotyle* 
donous leaves is the same as in all other leaves. The 
conducting vessels are spiral tubes, of the same diame^ 
ter at the apex as at the base of the leaf; and the 
proper or returning vesseb are membranous, and ap- 
parently perforated, although their transparency ren* 
ders it difficult to determine their real character. The 
ramifications are all given off at acute angles ; and ap- 
pear to be merely separations from tbe caulinar or pe- 
tiolar cluster, as Grew supposed to be the case in all 
leaves ; at least they do not anastomose until, as I 
have already stated, they approach the apex of tbe 
leaf. 

II. THE CELLULAR SYSTEM OF THE LEAF. 

On cutting a thick, succulent leaf transversely, we 
immedk^ely perceive that it consists chiefly of a pulp, 
which, when placed under^ tl|p microscope, or exam- 
ined by a good magnifying glass, is evidendy compos- 
ed of cellular tissue ; and indeed we find that this sub- 
stance forms a large part of the structure of leaves ; 
filling up the meshes of the net-work ibrmed by 
the vessels in the thin and very vascular leaves; 
and, in all, occup3ring that space wMch separates the 
two cuticular layers, which constitute the upper ancj 
the under disks of the leaf. 

The cellular substance of leaves d\Sers very consid- 
erably in density : but this diversity depends more on 
the quantity and quality of the juices the cells contain, 
than on any diversity of structure in the cells. To 
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the same causes, al3o, may be attributed^ in a great 
degree, the variety ofjigure which these cells exhibit ; 
for, although they are in some instances globular, oc 
nearly §o ; and in others triangular, or more or less 
regularly hexagonal ; yet, it is probable, that the ma- 
jority are originally spherddal vesicles ; and that the 
variations from this figure depend on the turgescence 
of the vehicles, and the consequent compression which 
must necessarily result from their contiguity. The 
hexagon{^ figure being that which spheroidal vesicles^ 
mutually compressing one another, are naturally dis- 
posed to assume, we find that a more or Ijess regular 
hexagon is the most common form of tliese cells ; and 
this figure is generally more regular in the cells form- 
ing the centre of the substance of the leaf, owing to 
these being there more distended with fluid, dian in 
those towards either of the cuticles. 

But that the diversity of figure in the cells of leaves 
does not, altogether, depend on mechanical compres- 
sion, is evident firom the fact, that those towards the 
upper disk of the leaf often differ in form from those 
towards the under disk ; and yet in both these situ- 
ations we may suppose the compression to be nearly 
equal. This difference is probably necessary fo^he dis- 
tinct functions of these two surfaces. When the tubular 
cells of leaves are cut transversely, they appear to be 
of an hexagonal figure, and not round, as might be 
suspected from their longitudinal aspect. 

Witli regard to the individual structure of the cells 
constituting the jparenchyma of leaves, we find it is 
the same as that of tljg cells in the other parts of the 
|)lant. Each cell appears to be a distinct, transpar- 
ent, membraneous vesicle, formed into the figure it 
displays by the pressure of the contiguous cells, and 
thence, the partition separating each cell, must be a 
double membrane. This is more evident in the rai- 

26 
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croscopic examination of the cellular substance of 
some leaves than of others ; thus, in a minute portion 
taken from the leaf of Iris germanica (a common 
garden species), we perceive that not Only the cut 
edges of the cells appear double ; but that where some 
of the cells deviate from the hexagonal figure, there 
are evident interstitial spaces between them, which, if 
the cells were not distinct vesicles, would not occur. 

A question arises in consequence of the supposition 
that each vesicle is a distinct sac : — in what manner 
do the cells communicate with each other, and with 
the vessels which they surround ? Malpighi main- 
tained that a small tubular production issues from 
each cell or vescicle, by which it communicates with 
the contiguous cells, and with the vascular system of 
the leaf. A similar idea was entertained, also, by 
M. de Saussure. Mr. A. T. Thompson, however, 
was unable to detect those communications. Even in 
that peculiar modification of the cellular structure, 
which is found immediately within the cutis of the in- 
ferior disk of some leaves ; and in which the cells as- 
sume the appearance of anastomosing tubes, none of 
the tubular connecting processes, described by Mal- 
pighi, die perceptible ; nor do these cells appear to 
communicate directly with the vessels which they sur- 
round. It may be asked then, in what manner do 
the cells communicate ? To answer this question, 
we ought to understand the structure of the intercel- 
lular membrane. But here our instruments fail, if 
they do not mislead us ; and, under glasses of the 
highest power, this membrane a(f!>pears different undet 
different circumstances ; by transmitted light, it seems 
a simple, unorganized, transparent pellicle ; but, by 
reflected light, is evidently porous. As the cells of 
the stem appear to communicate by pores, so may 
also those of the leaf. An opinion has been advginc- 
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ed, tliat the fluids may be transmitted from cell to 
cell, even when imperforate, by the exercise of the 
alternate functions of secretion and absorption ; but 
these functions imply the existence of either glands 
or vessels, connected with the absorbing and secreting 
surface, which are, however, even less demonstra- 
ble than the pores. Upon the whole, the question 
still remains unanswered ; and all that we certainly 
know of the subject is, that the fluids are transmitted 
from cell to cell, through every part of the vegetable 
system, although the structure by which this is ac- 
complished remains undiscovered. 

Whatever may be the mode in which the cells com- 
municate with one another, their contents are more or 
less fluid or solid, according to their situation in the 
thickness of the leaf. Thus, in thin leaves, the cells 
near the inferior disk are more transparent, owing to 
their contents being more fluid than those near the up- 
per disk ; but in both we perceive a number of gra- 
nules* which are more opaque and of a deeper green, 
as the cells containing them approach tlie upper disk* 
In succulent leaves, and those which maintain a ver- 
tical position, the opacity and green color of the gra- 
nules, are the same towards every face of the leaf; 
but they are generally colorless in its centre. In the 
cells, also, of some leaves, regular crystallized salts 
&re found ; and in others the fluids are tinged of dif- 
ferent hues besides green ; in which case the leaves 
themselves display the same hues on one or both sur- 
faces. 

The size of the cells varies in different leaves ; in 
^me, even when examined under the most powerful 
classes, they appear like the smallest vesicles ; while, 
m others, they are so large as to be perceptible to the 
unassisted eye. 

Fropf) these inquiries into the structure of the va^* 
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cular and eeUidar systems of leaves, the affinity wbicfi 
exists between the stem and the leaf is very obvious. In 
the stems of monocotyledons, the vessels run nearly in 
straight lines in distinct fasciculi, imbedded in a cel- 
lular pulp ; and a similar vascular arrangement pre- 
sents Itself in the leaves of this tribe of plants. In di- 
cotyledons, on the other hand, the vascular fasciculi of 
the stem are not distinct, but form a reticular tissue 
v^hich covers (he whole circle of the stem ; and, in 
like manner, in the leaves, the vessel ramify in ev- 
erv directbn, forming a most complicated and beauti- 
ful net-work, the interstices of wnich are filled with 
the cellular pulp. The leaf, therefore, may be re* 
garded, in some respects, as a mere e:xpansion of 
the stem ; and, consequently, in aphyllous plants, we 
perceive that the stem is adapted to perform aQ the 
functions of the leaf. The internal structure of the 
floral leaves or bractea^ and of those more temporary 
foliar appendages, which are termed stipvJa^ is neiar- 
ly the same as that of the real leaf ; even the scales 
that envelope buds (sometimes indeed true stipules), 
and described as deriving their origin from the corU-^ 
cal part only of the stem, and consisting chiefly of cel- 
lular matter, have in every respect the same structure 
as leaves, as far, at lease, as relates to their vascular 
and cellular systems. 

THE CUTIOULAR SYSTEM OP LEAVES. 

Every leaf is covered with a real skin or epider- 
mis, which not only guards the vascular and the cel-^ 
lular matter from external injury ; but is the medium 
by which it performs tlie important functions of ab- 
sorption and exhalation. In the majority of leaves, 
the epidermis can be separated from the parts it 
CQvers ; and appears to be a compound organ, or to 
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consist of two distinct layers ; the exterior of which 
is a fine, transparent, apparently unorganized peUicle, 
and the interior vascular and cellular. 

The true epidermis, or the delicate pellicle which 
forms the outermost covering of the leaf, is described 
by Saussure as being perforated by the slits or pores 
which may be found on one or both of the surfaces of 
every leai ; but on minute examination it appears, 
that it is not perforated by them, but enters into them, 
as well as inio every gland opening on the surface of 
a leaf, as a lining membrane ; and is, in fact, the cov- 
ering of every part of the vegetable texture, which 
would otherwise come in contact with the air. If, 
however, it cover every part of the surface of the leaf, 
and is an imperforated membrane, by what means, it 
may be asked, does the fluid which exhales so freely 
from the leaves escape ? It is not easy to answer this 
question ; but as we can scarcely form an idea of a mem- 
brane perfectly free from pores, even in a living body, 
transmitting fluids ; we may conclude that, although 
no pores are visible in this membrane, even when it is 
examined under the microscope, yet, it does not fol- 
low that no pores exist ; and, in accounting for the 
transudation of the fluids, which the leaf throws off, we 
must always bear in mind, that the functions of living 
bodies are influenced by different powers from those 
which regulate the operations connected with inert 
matter. 

The second or interior cuticular layer is seen 
through the epidermis, and consists of a vascular net- 
work resting upon a layer or layers of cells. The 
lines forming the meshes which characterize the cutis 
of leaves, were first described by Hedwig as vessels, 
originating in the circumference of the pores; an 
opinion suppoited by the elder Saussure and M. Kie- 
ser ; and which is confirmed by the microscopical ex-> 
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pott to the opinion of Kieser, that the vessek Ibnning 
the meshes terminate in these fasciculi. Hie difl^- 
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The form of the cutiaJar cetts^ owing to die cuds 
being more transparent than the epidermis which cor- 
ers It, can be demonstrated only as they appear in a 
vertical section. They are either spheroidal or oval ; 
and are found generally empty, or filled with a coloriess 
fluid. In the greater number of leaves the cutis con- 
tains one layer only of ceDs ; but it may contain sev- 
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erat, as Mr. Francis Bauer has demonstrated in die 
genus Hiemanthus^ and otliers. 

The slits or apertures already noticed as existing 
on one or both surfaces of all leaves, were first de- 
scribed by Ghrew as orifices ; and the observations of 
Hedwig and of Decandolle have confirmed this opin- 
ion, and under a good microscope it is easy to per- 
ceive that they are real pores, in the leaves of trees, 
and of some other plants, they are observed on the in-* 
ferior disk only ; but in others, particularly in the 
Grasses, the Lilies, and the Palms, they occupy both 
surfaces. They exist also in the lower tribes of 
plants, as may be perceived in Marchantia, and a few 
of the Mosses. Plants which have no leaves, tis the 
Cactus tribe, and many of the Rushes, and some of 
diose, also, which have leaves, as die Grasses, have 
pores on the stem ; but, in general, they are confined 
to the leaves. The leaves of aquatic plants, however, 
which are constantly under water, are destitute of 
pores ; the upper disk only of leaves which float on 
the surface of water, possess them ; and when a land 
plant is made to grow under water, the new leaves, 
evolved under the water, have no pores, although those 
which they have succeeded, or the aerial leaves, were 
furnished with them. Even in plants which are part- 
ly immersed and partly submersed, as Ranunculus 
aquatilis, the leaves growing under water are desti'^ 
tute of pores, while those which float above are pro* 
vided with them. 

These foKar apertures vary very considerably in 
form, size, number, and position, in diflferent leaves. 
They are commonly oblong, but in some instances cir- 
cular, and in the Agave tribe and a few other fami- 
lies of plants, they are quadrilateral. In almost all 
leaves tney are surrounded by a border, in which the 
vessels forming the cuticular meshes appear to ta> 
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minate. Placing minute portions of the cuticle of 
different leaves under the microscope, we can readily 
ascertain the superficial form of these pores. Among 
the varieties of the annulated aperture, we sometimes 
find the space hetween the pore, or the shield and the 
inclosing ring, divided into distinct portions ; and occa- 
sionally a double ring, with the intervening space, al- 
so, divided into four or more equal parts : examples 
of the first variety are found on the lower disk of the 
feaves of Lilac, Aucuha japonica^ Hoya camosa ; and 
on the upper side of the leaf of the French Sorrel 
{Rwnex aeeiom). The upper disk of the leaves of 
me Sweet-scented Violet {Viola odarcUa) afibrds a 
good example of the double ring. But a very re- 
markable form of the cuticular pore is observable oa 
the back of the leaves of the Oleander, k appears^ 
on a superficial view, a simple oval aperture without 
any shield, but guarded by hairs which cross it in dif- 
ferent directions ; and is comparatively much larger 
than any of the other kinds of pores. 

The size of these pores are so small in the Myrtle, 
Rose, Leguminous and Pink families, that 200 of 
them, at least, might lie upon a geometrical line. 

In number the foliar apertures vary, also, in di&rent 
plants. The more minute they are, the more nu- 
merous. On the lower surface of the leaf of Garde- 
nia lat^olia, we find an aperture in almost every 
mesh 5 but in the Aloe tribe scarcely one pore for 20 
meshes, and on the leaf of Oleander, one among 60» 
With regard \o position^ these apertures are in some in- 
stances arranged in lines from the base to the apex of the 
leaf, and have the same direction throughout ; but in the 
majority of leaves they have no regular arrangement, 
and assume difiTerent directions. In herbaceous plants 
we generally find them on both surfaces of the leaves ; 
but in ligneous plants they are scarcely ever seen on 
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the upper surface. They are never situated on the 
costae, nor on the edges of the leaf. 

But these demonstrations make us acquainted with 
the superficial aspect only of the foliar apertures; 
placing under the microscope a very thin vertical slice 
of a leaf of the Clove Pink {Dianthus carycmhylhis)^ 
cut in the direction of the axis of the leaf, we find 
that the aperture which is thus divided hi its longitu^ 
dinal diameter, is a short cylindrical tube penetrating 
completely through the cutis, and terminating in a sac, 
which is impressed with a vesicle that appears to com^ 
inunicate with the oblong cells immediately beneaA 
die cutis. But although the aperture penetrates the 
cutis, there is no opening through the epidermis^ 
wKch, on the contrary, enters into the tubular part of 
the pore, and lines it throughout. In another slice of 
the same leaf, cut so as to divide one of the apertures 
in its cross diameter, we may perceive that Uie vesf- 
cle atppears to be double ; from which it is probable 
that it is this vei^cle, seen through the transparent sab^ 
stance of the cutis, which gives the appearance of the 
shield in the superficial view of the aperture. As we 
find that, in the superficial view of these apertures, 
the character varies considerably in diferent plams^ 
so this form of the tube and the vesicle is also vari^ 
ously modified ; but the general character is nearly 
the same, with a very few exceptions, throughout tb0 
vegetable kingdom. 

Decandolle considers that the cutlcular apertures 
are connected with the ultimate ramifications of the 
vessels of the leaf; and, if it be true, that the cuticu- 
lar meshes are formed by lymphatic vessels, which ter- 
minate on one hand in the larger vessels of the leaf, 
and on the other, in the vescicular circles surrounding 
the fundus of the aperture, this opinion must be cor^ 
rcQt. 
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From what we are ab]e to learn conceraiog the 
structure of these pores, there is reason to believe that 
they are the respiratory organs of plants ; though 
phytologists have considered them as intended for the 
functions of absorption and exhdUuion. The idea 
that they are absorbing organs, is supposed to gain 
support from the circumstance, that leaves absorb 
more powerfully with their lower than with their up- 
per surface: but although leaves absorb chiefly by 
their inferior surface, yet, this does not prove that 
these apertures are the absorbing organs ; ibr we find 
none of them on the lower side of the leaves of Ayw- 
p/uea (the Water Lily) and other aquatics, which have 
floating leaves ; although these leaves absorb power* 
fully by their lower surface, apd exhale by their up^ 
per, which is covered by these apertures. It is sull 
more difficult to accord with the opinion, that the 
same foliar apertures perform such opposite functions 
as those of absorption and exhalation ; although there 
is nothing incongruous in supposing that they are both 
exhalent and respiratory organs. That they exhale, 
was first rendered probable by the experiments of 
Treviranus, who found that plates of glass applied to 
the lower disks of leaves were soon covered with 
drops of water, while they were not at ail bedewed 
when they were affixed to tlie upper disks ; and De-^ 
candolle proved that the aqueous transpiration is greats 
est in those plants which are supplied with the greatest 
number of apertures. To prove that these apertures 
are the foliar exhalents, and that no exhalation takes 
place when they are obstructed, Mr. Thompson 
made the following experiment with two twigs of Lau- 
rustine^ each having 4 leaves nearly of the same size, 
and brought to the same weight in opposite scales. 
The lower disks of all the leaves on one twig were 
next brushed over with a composition of mucilage of 
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gum-arabic and a small proportion of tragacanth} 
and when this was dry, each twig was placed under a 
cylindrical jar containing air, and immersed in a sau- 
cer of water. In a short time the sides of the jar 
containing the twig in its natural state, were covered 
with drops of water ; but, at the end of two days, not 
the smallest quantity of moisture appeared on the sides 
of the jar containing the twig, the apertures of the 
leaves of which had been obstructed by the mucilage. 
The conclusion therefore is, from this experiment, 
that that surface only on which apertures exist ex- 
hales, and consequently that these apertures are the 
exhaling organs. 

All animals that require the presence of air for their 
existence, have some peculiar apparatus for producing 
that change in the blood which has been termed its 
oxygenizement ; and the change is said to be the re- 
sult of respiration, whether it be performed by lungs 
of by spiracula. Plants, also, require the presence of 
air ; vitiating it, under certain circumstances, in the 
same manner as animals, but, under others, increasing 
the proportion of its oxygen : hence plants may prop- 
erly be said to respire, and the question arises, by 
what organs is this function performed ? Phytologisis 
have generally agreed, that the leaves are the lungs 
of plants, but in what part of it are the respiratory or- 
gans situated ? The foliar apertures appear to be the 
actual breathing organs of the plant. In support of 
which position it may be advanced, that these aper- 
tures are never seen on leaves that are not expos- 
ed to the air ; for the leaves of submersed aquatics 
are devoid of them ; even the leaves of plants which 
Br€ not naturally aquatic, if kept submersed, soon lose 
them ; and although some plants of the higher classes, 
which grow in the air, have no leaves, yet, these have 
apertures on the stem, which, in such instances, per- 
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foFm the respiratory functipn. But the most perfect 

Elants are furnished with leaves, which, being mem- 
raneous and peculiarly attached, ^e moveable in the 
air, where a perpetual supply of that fluid is constant- 
ly presented to meir breathmg apertures ; this mobili- 
ty of the leaf supplying, in some degree, the motion 
of the thorax and the diaphragm in the more perfect 
animals. The plants which have very thick and im- 
moveable leaves, on the contrary, or which are de- 
void of leaves, as they resemble the cold-btooded and 
slow-moving animals in their tenacity of life, like them, 
also, require a smaller supply of air, and consequent- 
ly, as we have already seen, are less amply supplied 
with breathing apertures. In structure these organs 
seem well adapted for the purposes of vegetable res- 
piration, when we consider that the changes effected 
by this function in the sap of vegetables in the leaf are 
not required to be so quickly produced as those in the 
blood of animals ; even of insects of the lowest de- 
scription. The air is admitted through tlie funnel- 
shaped pore, which perforates the cutis, into a vesicle 
situated under it ; and which probably communicates 
with the cuticular cells, as these are, in general, found 
filled with air. The aqueous contents of the cells 
that form the parenchyma of the leaf, are thus brought 
into immediate contact witli the atmosphere. It is 
not easy to assign a reason why these apertures are 
found on the under disk only of the leaves of trees, 
while they appear on both disks of herbaceous leaves ; 
there being lymphatics on both disks in the former as 
well as of the latter description of leaves. If any con- 
nexion could be traced between the returning vessels 
and the apertures, the difficulty would be diminished, 
the situation of these vessels being on the lower disk 
of the leaves of trees. 

With regard to the origin of tliese apertures, Saus- 
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jiure's and Kieser's observations would lead us to be- 
lieve that they are merely the terminations of numer- 
ous vascular processes from the larger fasciculi ; which, 
gradually penetrating the cuticle, are thus enabled to 
discharge their fluids. This opinion, however, is al- 
together hypothetical. They are i^ far essential that 
ihey are found on every leaf in contact with the at- 
mosphere ; their structure, position, and situation, are 
the same on the leaves of every plant of the same spe- 
cies ; and their existence seems to be influenced by 
no conditional circumstance except the presence of 
air. With regard to the fact, they are not found on 
submersed leaves, even of land plants which are made 
lo grow in the water, we may observe, that the leaves 
produced on such plants differ from those which are 
natural to them, not in the absence of apertures only, 
but in form, structure, and functions. 

The knowledge of the structure of leaves enables 
us to form a correct idea of the importance of these 
organs in the economy of plants. We find the vessels 
which convey the sap from the roots terminating in 
the leaf, and spreading out their contents through its 
cells, to undergo certain chemical changes which are 
essentially influenced by the action of the air and 
light ; we find, also, a new system of vessels com- 
mencing here, which take up again the sap thus con- 
verted into proper juice and conduct it downwards, 
depositing in their course the various secretions form- 
ed from it, either in tlie stems or in the roots, as the 
nature of the plant requires ; and, in aid of these ope- 
rations, a cuticular system admirably adapted by its 
transparency to transmit the rays of light into the fo- 
liar cells, and by its organic apertures to admit the 
air, and at the same time favor the exhalation of the 
superabundant water, which tlie ascending sap neces- 
sarily contains. But, besides fitting the sap for yield- 

27 
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Ahoriivt, Producing no frait. 

Abrupt. Terminating saddenly, as if cut off; as in the root of 
Sang^maria Canadentis. 

Abruptly pinnate. Pinnate with even pairs only. Wanting the 
odd or terminal leafet. 

Acerose, Stiff, linear, and sharp, as in the leaves of the Pines. 

Aeieular, Needle shaped. 

Aeinaciform. Shaped like a scimetar. Linear, crooked, and 
sharp edged. 

Acinus. One of the protuberances which make up a compound 
berry, as in the Blackberry. 

At9tyledonout. Having no cotyledons or seed lobes ; as ferns. 

AetUeate. -Prickly. 

Aeuletu, A prickle ; growing to the bark, not to the wood. 

Aeuminale. Ending in a long, produced, sharp point. More 
than acute ; as in the leaves of the common Elm. 

Acute, Ending in a sharp point. 

Adnate. Growing to. Affixed laterally. 

Agglomerated. Bunched. Crowded together. 

^^egate. Standing together, many on the same receptacle, 
but not compound. 

Alaied. See Winged. 

Albumen. A tough, hard or fleshy substance which forms the 
bulk of certain monocotyledonous seeds. 

Alga. An order of the class Cryptogamia, containing the sea 
weeds, &ic. 

AUematef Placed alternately on opposite sides of the stem. 

Alveolate. With cells like those of a honey comb. 

Ament, or Catkin. A collection of small scales, serving for ca- 
lyces, on the side of a slender stalk ; as in the Hazle, Wil- 
low, &.C. 

Amplexieaul. See Clasping. 

Ancipital. Two edged. 

Androgynous. Having barren and fertile flowers on the same 
spike, or the same plant, but no perfect ones. ' 
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Annuid, Living bat one year, daring which it produces Sow- 
en and seed. 

AtUher. That part of a stamen er organ which contains the 
pollen. 

Antheroid, Resembling anthers. 

Apeiahut. Without petals. 

Ajpex. End, tip, or snarp eitremity. 

ApkyUouM. Without leaves* 

Apptndieulatt, Having some af^ndage. 

Appretted. Pressed against or close to. 

Apierout, Without wings. A term applied to some parts of 
flowers. 

Arachnoid, Resembling a spider's web. 

Arbortout. hike a tree. 

Arbarueent. Approaching to the sine of a tree. 

Aril. An outer covering of certain seeds, which is deciduotis 
or separates ; as in the Geraniums, Wood-sorrel, &c. 

Ariiiate. Awned. Ending in a bristle. 

Armed, Furnished with thorns or prickles. 

Aroma, The aromatic quality of plants. 

Articulated, Jointed. 

Arundinaceous. Resembling reeds, or stiff large grass* 

Ascending. Rising from the ground obliquely. 

Attenuated, Gradually diminished or tapering. 

Auriculate, Furnished with lateral projections, or leafets re- 
sembling ears, at base ; as in the leaves of Sokmum duleama' 
rOy or Nightshade, &c. 

Aujti. A stiff bristle, frequently rough or bearded ; as in the 
flowers of certain grasses, and in the anthers of most of the 
Vacciniumsj or Whoctleberries. 

Awned, Having awns. 

Awfdets. Without awns. 

Axil. The angle between a leaf and stem on the upper side. 

AxUlary. Growing in or from the axil. 

B 

Banner or Vexillum. The upper and commonly largest petal 

of a papilionaceous flower. 
Barren. Producing no fruit. Containing stamens only. 
Berry. A juicy fruit with the seeds imbedded in the pulp,. 

without any intermediate covering. 
Bicuspidate. With two points 
Biennial. Living two years ; in the second of which the flower 

and fruit are produced ; as in the common Tree-primrose 

{(Enothera biennis.) 
Bifid. Two cleft. Cut nearly into two parts. 
Btglandular, Having two glands. 
Bilocular. Having two cells.. 
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Bipinnate. Twice pinnate. When both the leaf and its subcH- 

visioDS are pinnate. 
Bipinnaiifid. Twice pinnatifid. Both the leaf and its segments 

being pinnatifid. 
Biiernate, Twice teniate. The petiole supporting three ter^ 

nate leaves. 
Bivalve. Two valved. 

Border. The brim, or spreading part of a corolla. 
Brachiate. Branches opposite, and each pair at right angles 

with the preceding. 
BracU, or Floral leaf. A leaf near the flower which is differ* 

ent from the other leaves of the plant ; as in Euehroma coc' 

ctnea, and the singular support of the Linden flower. 
Bulb. Generally a solid, coated or scaly succulent root ; but 

sometimes found on the stem. The root of the Onion, Tu* 

lip, Lily, &c. 



Caducous. Falling early ; sooner than deciduous ; as in the 

calyx of the Poppy. 
CoBspiiose or CeqntoM. Forming turfs. 
CalcarcUe. Resembling, or furnished with, a spur. 
Calyeiform. Shaped like a calyx. 
CalyeiUated. Furnished with an additional outer calyx. 
Calyx. The lowest portion of a flower, or that which forms 

its outer covering in the bud ; usually of a green colour ; as 

in the Rose, &c. 
Campanulate. Bell-shaped. . 
Caneteent. Whitish. Hoary. 
Capillary. Hair like. 

Capitate. Shaped like a head ; or bearing a head. 
Capsule. A hollow seed vessel whi(^ opens and becomes dry, 

when ripe. , 

Carina. The keel, or lower folded petal of a papilionaceous 

flower. 
Carinated. Keeled. Furnished with a sharp or prpmineot 

back like the keel of a vessel. 
Camose. Fleshy in consistence. 
Catkin, See Ament. 

Caudate Having a tail ; as in some seeds. 
Caudex, The upper part of a root, which gives rise to the 

stem. 
Caulescent' Having a true stem, or caulis, 
Cauline. Growing on the stem. 

Cell. A cavity or compartment of a seed vessel, or anther. 
Cellular, Made up of little cells or cavities. 
Chaffy, Made of short membranous portions like chaff. 
CiUcUe. Fringed with parallel hairs. 

27* 
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Cinereut, Ash coloured. 

CirroHy or Cirrhon. Bearing a tendril. From Cirnu, a tendnf. 

Claming, Surrounding the stem partly or quite, with the base 
of the leaf. 

Ctavate, Club shaped. Larger at top than bottom. 

Claw. The narrow part by which a petal is Inserted or at- 
tached. ^ 

Cleft. Split or divided less than half way. 

Club ihaptd. Larger at top than bottom. 

Coadunait. United at base. 

Coloured. Different from green which is the common colour 
of plants. 

Column. The central pillar of a capsule. Also the style of 
gynandrons plants. 

Compound. Made up of similar simple parts. 

Compound flower. A flower of the class Syngynesia, consisting 
of florets with united anthers. 

Compreued. Flattened. 

Cone* A scaly fruit like that of the pine. See Slrobilus, 

Conglomerate. Crowded together 

Connaie. Opposite with the bases united or growing into one ; 
as in the upper leaves of the Honeysuckle. 

Connivent, Converging. The tips inclining towards each 
other. 

Contorted. Twisted. Bent from a common position. 

Coreulum, The embryo or miniature of the future plant which 
is found in seeds, often between the cotyledons. 

Cordate. Heart shaped, with the stalk inserted in the largest 
end. 

Coriaeeoua. Resembling leather. Tough and thick. 

Corneous. Horny. Having a consistence like horn. 

Comieulale. Horn shaped. 

Corolla. The secondary covering of a flower ; being the part 
which is usually colored. When the calyx is wanting the 
corolla is then the primary covering ; as in the Lily. 

Cortical. Belonging to the bark. 

Corymb. A mode of inflorescence in which the fl^owers form a 
flat top, while their stalks spring from different heights on 
the common stem ; as in Eupatorium perfolialum. 

Coitate. Ribbed. 

Cotyledons. Seed lobes. The fleshy part of seeds which in 
most plants rises out of the ground and forms the first leaves. 

Creeping. Running horizontally or close to the surface of the 
ground. Examples of a creeping root are found in Copti$ 
trifolia. And or a creeping stem in Gaultheria proeumbenf. 

Crenale. Scolloped. Having sharp notches on the edge sepa- 
rated by round or obtuse dentures ; as la the leaves of Cop- 
'tit trifolia. 
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Crenulate, Finely or minutely crenate. 

Cribriform, Full of holes like a sieve. A term for certain tubes 

or vessels, in the vegetable structure. 
Crowned. Having a circle of projections round the upper part 

of the tube of a flower, on its inside ; as in the Catch-fly, and 

other Silenet. 
Cruciform. Consisting of four petals placed like a cross. 
Crypiogamoiu. Belonging to the class Cryptogamia ; the last 

of the Linnsen arrangement, in which neither stamens nor 

pistils are visible. 
Cucullate, Hooded or cowled. Rolled or folded in ; as in the 

spathe of Arum iriphyllum or Indian Turnip. 
CuenirhUuetout. Like gourds or melons. 
Culmj or straw. The stem of grasses, reeds, and similar plants. 
Cuntifofrm. Shaped like a wedge ; with the stalk attached to 

its point. 
Cuspidate. Having a sharp, straight point. 
Cuticle. The outside skin of a plant, commonly thin. 
Cyathiform, Shaped like a common wine glass. 
Cylindrieal. Round and not tapering. Cylinder shaped. 
Cyme. A mode of inflorescence in which the flower stalks 

arise from a common centre, but are afterwards variously 

subdivided ; as in Elder^ Viburnum^ and Hydrangea, 
Cymote, ' Bearing or flowering in cymes. 

D 

Deciduous, Falling off. In opposition to persistent and ever*- 

green. Later than caducous. 
Declinedf or declinate. Tending downwards ; as the stamens 

and style of the Day-Lily, AzcUea, &c. 
Decompound. Twice compound. Composed of compound parts. 
Decumbent, Leaning upon the ground, the base only erect. 
Deeurrent. When the edges of a leaf run down the stem or 

stalk, as in Comfrey. 
Deeursive. See Deeurrent, 

Decuuatedy or Decussating. In pairs crossing each other. 
Deflected. Bent off. 
Dehiscent, Gaping or cracking open. 
Deltoid, Nearly triangular ', as in the leaves of the Lombardy 

Poplar, &c. 
Dentate, Toothed. £dged with sharp projections separated 

by notches. Larger than serrate. 
Denticulate. Minutelv toothed. 

Dentures. Teeth. Tne sharp parts which separate notches. 
Depauperated. Few flowered. 
Depressed. Flattened or pressed in at top. 
Diadelphous Havine the stamens united in two parcels or 

sets. Flowers of this kind have commonly a papilionaceous 

corolla and a leguminous fruit. 
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Diehotomous. Forked. Dividing into two eqaal branches. 

JHeoeanu. Containing two grains or seeds. 

Dieoijfledonoiu. Having two cotyledons or seed lobes. 

Didjfmoua, Twin. 

iHdynamout. Belonging to the class Didynamia ; with two 

short and two long stamens and a ringent corolla. 
Digitate, When a petiole gives off five or more leafets from m 

aingle point at its extremity ', as the Lupin and Hone* 

Chesnut. 
Dimidiate, Halved. 
J)i9ciou$. Having the barren and fertile flowers on different 

plants. 
JHtk. The surface or top, in distinction from the edge. 
Ditcoid, Having a disk covered with florets, but no ray. 
J>iutpimtfU. The partition or internal wall of a capsule. 
JHstichous. Growing in two opposite ranks or rows ; as tha 
, leaves of the Hemlock-tree (Abie*). 
Divarieaie. Diverging so far as to turn backward. 
Divergent, Spreading. Separating widely. 
DorstU, Growing on, or belon£iag to, the back. 
Drooping. Inclining downward. More than noddit^. 
Drupe. A fleshy fruit inclosing a stone or nut j like the cherry. 
Drupaceom, Bearing, or resembling, drupes. 

E 
■Eehinaie. Beset with prickles. Hedgehog like. 
Elliptic, Oval ; as the leaves of Magtiolia glauea. 
Elongated Exceeding a common or average length. 
EfnargineUe, Having a notch in the end. 
Ensiform. Sword shaped, two edged ; as the leaves of th4 

common Iris. 
Entire. Even and whole at the edge. 
£ptdenn»<. See Cuticle. 
Eroded. Appearing as if gnawed at the edge. 
Esculent. Eatable. 
Evergreen* Remaining fresh through the winter. Not da* 

ciduous. 
Exserted, Projecting or e^itending out of the flower or sheath ; 

a« the stamens and style of the Fuschia coccinea. 

F 
Falcate, Sickle shaped. Linear and crooked. 
Farina. The pollen. Also meal or flour. 
Fascicle, A bundle. 

Faseidedf or fasciculate. Collected In bundles. 
Fcutigiate, Flat topped. 
Favose. Resembling a honey comb. 
Ferns An order of cryptogamous plants bearing the fnictifica- 

lien commonly on the back of the leaf, or in spikes^ mada 

up of minute capsules opening transversely* 
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Fertile, Containing perfect pistils and yielding fruit. 
Filiform. Thread like, or very slender. 
Fimbriate. Finely divided at the edge like fringe. 
Fiitulous. Hollow or tubular. The leaf of the Onion. 
Flabelliform, Spreading like a fan ; as the leaves of som6 

Palms. 
Flagelliform. Like a whip lash. 
Flexuoxu. Serpentine or zigzag. 
Floral leaf. See Bracle. 
Floret. A little flower. One in an aggregate or compound 

flower. 
Flotcvlar, A floret in a compound flower which is tubular, not 

li^Iate. 
Folltcle. A seed vessel which opens lengthwise or on one side 

only ; as in ^sclepias, or Milkweed. 
Frond. The leaf of cryptogamous plants. 
FructiJUaiion. The flower and fruit with their parts. 
Fruteseent, Becoming shrubby. « 

Frutieose. Shrubby. 

Fungi. The order of Cryptogamous plants to which the Mush- 
rooms belong. 
Fungow. Growing rapidly and pretematurally ; with a soft 

texture like the/ungt. 
Funnel shaped. Tubular at bottom and gradually expanding at 

top ; as the flowers of Datura Stramonium. 
Fur/uraceous. Resembling bran. 
Fusiform. Spindle shaped. When a root is large at top and 

tapers downward, as in the carrot and radish. 

G 

Gemmaceous, Belonging to a bud. Made of the scales of a 

bud. 
Generic. Belonging to a genusr 
Geniculate. Bent luce a knee. 

Gentu. A family of plants agreeing in their flower and fruit. 
Germ. The lower part of the pistil, which afterwards becomes- 

the fruit 
Germination, The sprouting of a seed. 
Gibbous. Swelled out, commonly on one side. 
Glabrous. Smooth, as it regards hairiness or pubescence. 
Gland. A small roundish appendage, apparently performing 

some function of secretion or excretion ; as on the petiole 

of the blue Passion-flower. 
Glandular pubescence. Hairs tipped with little heads or glands. 
Glaucous. Sea green. Pale blueish green. 
Glume. The scales, valves, or chaff, which make the calyx and 

corolla of erasses. 
Glutinous, Adhesive, viscid, covered with an adhesive fluid,, 
Gramina. Grasses and grass like plants. 
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Gramintout, Resembling grasses. 

Chranular. Formed of grains, or covered with grains. 

Oymnospermous, Having naked seeds. 

Gynandroui, Having the stamens growing on the pistils. 

V H 

Habit. The general external appearance of a plant, by which 
it is known at sight. 

Halberd shaped. See Hastate. 

Hastate. Shaped like a halberd. It differs from arrow iS%aptA 
in having the barbs or lateral portions more distinct and 
divergent. 

Head. A dense, round collection of ftowers^ which are Dearly- 
sessile ; AS in common Clover. 

Helmet. The concave npper lip of a labiate flbwer. 

Herb. All that portion of a plant which is not Ineluded in the 
root or fructification ; as the stem, leaves, &e. 

Herbaceotu. Not woody. 

Hermaphrodite. See Perfect, 

Hilum. The scar or mark on a seed, where it was attached t9 
the plant or seed vessel ; as in Beans, Peas, he. 

Hirsute. Rough with hairs. 

Hispid. Bristly. More than hirsute. 

Hooded. See CucuUate, 

Horn. See Spur. 

Hybrid. A mongrel or intermediate species between two 
others, from which it is descended. 

Hypocrateriform. Salver shaped. With a tube abruptly ex- 
panded into a flat border. 

I 

feosemdrous. Having about twenty stamens grovring on the 

calyx and not on the receptacle. Belonging to the class 

Icosandria. 
Imbricate. L\ing over each other like scales, or the shinglei 

of a roof. 
fncliided. Wholly received or contained in a cavity. Tho- 

opposite of txaerted. 
Incrassaled. Thickened upward. Larger toward the end. 
Incumbent. Lying against or across. 
Indigenous. Native. Growing originally in a country. 
IndvMum. Plural Indusia. The involucre or veil which covers 

the fruit of ferns. 
Inferior. Lowermost. Used to express the relative situation 

of the calyx and germ. An inferior flower is one in which 

the calyx and corolla are below the germ. 
Inflated. Tumid and hollow. Blown up like a bladder. 
Inflorescence. The manner in which the flowers are situated Qr 

connected with the plant, and with each other. 
Infundibuliform, Funnel shaped, which see. 



huerteA into. Growing out of. 

Intemode, The space between joints ; as in Grasses. 

Jnterruptedijf pinnate. When smaller leafets are interposed 

among the principal ones. 
Involucre, or Involturum. A sort of general calyx serdng for 

many flowers ; generally situated at the base of an umbel, or 

head ; as in Conium mcumlaitjan (Hemlock) and Comus 

florida. Also the Indusium. 
Involucel._ A partial involucre. 
Irregular corolla. Having its upper and lower-sides unlike. 

K 

Keel, The under petal of a papilionaceous flower. Also the 

lower side of the midrib of a leaf. 
Keeled. Shaped like a keel. 
Kidney-shaped. Heart-shaped without the point, and broader 

than long. 

L 
Labiate. Having an upper and lower lip, as in 'flowers of the 

class Didynamia. 
Laciniate. Cut, torn, and jagged. 
Lactescent. Yielding a white, or milky juice, when wounded; 

as in the Poppy. 
Lamellated. In thin plates. 
Lamina. The border or flat end of a petal, in distinction from 

its claw. Also a thin layer, plate, or membrane of any kind. 
Lanceolate. Spear shaped. Narrow, with both ends acute, /fts 

in the leaves of Privet, and Persian Lilac. 
Lanuginous. Woolly. 
Lateral. At the side. 

Leafet. A partial leaf A constituent of a compound leaf. 
Legume. A pod or seed vessel having its seeds attached to one 

side or suture ; commonly of a long form and not jointed. 

In the Pea, Bean, he 
Leguminous. Bearing legumes. 
Levanthium. A petaloid nectary, as in Larkspur and Monks- 

nood. 
Liber. The inner bark. 
Ligneous. Woody. 

Ligulate. Ribbon shaped. A kind of corolla found in com- 
pound flowers, consisting of a tube at bottom, continued into 

a long flat portion at top ; as in the florets of the Dandelion, 

Succory, &c. 
Liliaceous. Resembling the Lily. 

Limb. The border or spreadng part of a monopetalous corolla. 
Linear. Long and very narrow with parallel sides; as the 

leaves of grasses. 
Lip. The upper or under side of the mouth of a labiate corolla ; 

as in Sage, Hyssop, kc. 
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Lehe, A large division or distinct portion of a leaf or petal. 

See the leaves of Sassafras, be. 
Lament. A pod resembling a legume, but divided by transverse 

partitions. 
Lyrale, Pinnatifid, with a large roundish leafet at the end. 

M 

Mareetetnt. 'Withering, 

Maritime. Growing near the salt water. 

Medulla. The pith. 

Membranous. Very thin and delicate. 

Midrtb. The large central vein of a leaf which is a continua- 
tion of the petiole. 

MonodJelphous. Having the stamens united into a tube at base. 

Moniliform. Arranged like the beads of a necklace. 

Monacious. Having barren and fertile flowers on the same plant. 

Monopetalous. Having but one petal, t. e. the corolla of one 
piece. 

Monophylloiu. Consisting of one leaf, or piece. Applied to the 
calyx. 

Mosses f Musci. The second order of the class Cry ptogamia. 

MucroncUe. Having a small point projecting from an obtuse 
end. 

Multipartite. Many parted. 

Muricate. Covered with sharp spines or prickles. 

N 
J^eciariferous. Bearing honey. 
Meciary. The part of the flower which produces honey. The 

term is also applied in certain instances to any internal, su- 

pernumerary part of the calyx or corolla. 
Nerves. Parallel veins. 
Nerved. Marked with nerves, so called, though not organs of 

sensibility. 
Jfodding. Inclining to one side. Partly drooping. 

Ob. A particle, which when prefixed to any other term, de- 
notes the inversion of the usual position ; as obovate, obcor- 
date, &c., t. c, inversely ovate, inversely cordate, &.C. 

Obconic. Conic with the apex downward. 

Obcordate. Heart shaped with the point inward, or downward ; 
as in VVood-tsorrel. 

Oblong. Longer than oval with the sides parallel. 

Obovate. Ovate, but inverted. 

Obsolete. Indistinct. Appearing as if worn out. 

Obtuse. Blunt, rounded, not acute. 

Ochroleucous. Whitish yellow, cream-color. 

Officinal. Kept for sale as medicinal. 

Opaque. Not transparent. 
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Operculum. The lid which covers the capsules of mosses. 
Opposite. Standing directly against each other on opposite 

sides of the stem ; as th^e leaves of the Lilac. 
Orbicular. Circular. 

OoeU. Elliptical ; as the leaves of Magnolia glauca. 
Ovate. Egg shaped. Oval with the lower end largest ; as the 

leaves of the Pear-tree. 

P 
Palate. A large obtuse projection which closes the throat of a 

personate flower ; as in Toadflax. 
Paleaceout. Chaffy. 
Palmate. Hand shaped. Deeply divided into spreading and 

somewhat equal segments; as the leaves of the Castor-oil 

pi a n t (Ricinu* communis. ) 
Pandurtform. Contracted in the middle like a violin. 
Panicle. A loose, irregular bunch of flowers, with subdivided 

branches ; as in Meadow-grass (Poa pratensts.) 
Papilionaceous. Having an irregular corolla like th6 pea blos- 
som ; consisting of four petals, of which the uppermost is 

called the vexillum or banner ; the two lateral ones, aloe, or 
»%vings : and the lower one, commonly boat-shaped, the 

carina or keel. Mostly belonging to the class Diadelphia. 
Pappus. The down of seeds ; as that of the Dandelion. A 

leathery appendage. 
Parasitic. Growing on another plant and drawing nourishment 

from it ; as the Missettoe. 
Parenchyma. The cellular substance of vegetables. 
Partial. This term is applied to small or constituent parts in 

distinction from general. 
Partition. The dividing wall or dissepiment in seed vessels. 
Parted. Deeply divided ; more than cleft. 
Pectinate. Like the teeth of a comb. Intermediate between 

fimbriate and pinnatifid. 
Pedate. Having a central segment or leaf which is simple, and 

two lateral ones which are compound. Viola pedata. 
Pedicel. The ultimate branch of a peduncle. A little stalk. 
Peduncle. A stem bearing flowers or fruit exclusively; as the 

Cherry stalk. 
Pellicle. A very thin stratum or coat. 
Peltate. Having the st«lk attached to some part of the surface 

or disk, and not to the margin , as in Nasturtium, May-apple 

(Podophyllum) ^ he ' ' 

Pendulous, Hanging down. 
Penciled. Ending like a painter's pencil or brush. 
Perennial. Lasting more than two years. 
Perfect Jtower. One which possesses stamens and pistils, and' 

produces fruit. 

28 
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PerfoUeUe, Sarroanding the stem on all sides and perforated 

by if. It differs from connatei in not consisting of two 

leaves. Eupaiorium ptrfoHatum^ or American Thorough- 

wort. 
Perianth, A sort of caljrx which is immediately contiguous to 

the other parts of fructification. The calyx properly ao 

called. 
Periearp. A seed vessel, or whatever contains the seed. 
Permanent, See PerHttent. 

PerMent, Not falling off. Those parts of a flower are per- 
sistent which remain till the fruit is ripe. 
Permmate, Masked. Having the mouth of the corolla closed 

by a prominent palate ; as in the Toadflax (Antirrhinum.) 
Petal, The leaf of a corolla, usually coloured* 
Petaloid. Resembling petals. 
Petiole. The stalk wnich supports a leaf. 
Phtenogamous. Not Cryptogamous. Applied to all plants 

which have visible flowers containing stamens and pistils. 
Pilose. Hairy. With a stiff pubescence. 
Pinna, The leafets or divisions of a pinnate leaf. 
Pinnate. A leaf is pinnate when the leafets are arranged ia 

two rows on the side of a common petiole ', as in the Ash, 

Elder, and Rose. 
Pinnaiifid, Cut in a pinnate manner. It differs from pinnate 

in consisting of a simple or continuous leaf, not compound. 
Pistil. A constituent part of a flower including the germ, style, 

and stigma. In a regular flower it forms the central part. 
Pittillate. Having pistils, but no stamens. 
Plaited. Folded like a ruffle or fan ', as the leaves of Veratrum 

viride. 
Plumose. Feathery. Feather like. 
Plumula. Part of the corculum of a seed, which afterwards 

forms a new plant with the exception of the root. 
Pod. A dry seed vessel, not pulpy; most commonly applied to 

legumes and siliques. 
Pointal. See Pistil. 
Polyandrous. Having many disconnected stamens iuserted into 

the receptacle. 
Polycotyledonous. Having seeds with more than two cotyle- 
dons ; as in the Pines. 
Polygamous. Having some flowers which are perfect, and 

others which have stamens only, or pistils only. 
Poly^ynous. Having many styles. 

Polymorphous. Changeable. Assuming a variety of forms. 
Polypetalous. Having many petals. 

PolyphylUms. Having many leaves. Applied to the calyx. 
Pome. A pulpy fruit having a capsule within it ; as the apple 

and pear. 
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Pramorse. Bitten off Tbe same as abrupt. 

Prickle. The prickle differs from the thorn in being fixed to 

tbe baric only and not to the, wood. 
Pritmatie, Having several parallel, flat sides. 
Procumbent, Lying on the ground. 
Proliferous. An umbel or flower is said to be proliferoas when 

it has smaller ones growing out of it. 
Pseudopirmate. Fahely or imperfectly pinnate, not resolving 

at any time into separate leafets ; as the Fea, Vetch, he. 
Pubescent. Hairy or downy. 
PtUp. The soft, juicy, cellular substance found in berries and 

similar fruits. 
Pulverulent. Dusty. Composed of powder, or appearing as if 

covered with it. 
Punctate. Appearing as if pricked full of small holes, or dots. 
Punetiform, Hesembling dots. 
Pungent. Sharp, acrid, pricking. 
Putamen. A hard shell. 

Q 

(^uotemate. Four together. 
^incUe. Five together. 

R 

Raceme, A cluster; a kind of inflorescence in which the 
flowers are Arranged by simple pedicels on the sides of a 
common peduncle ; as the Currant (Ribes.) 

Rackis. The common stalk to which the florets and spikelets 
of grasses are attached. Also the midrib of some leaves and 
fronds. 

Radiate. Having ligulate flpreits placed like rays at the cir- 
cumference, in certain compound flowers; as in White- 
weed or Os-eye Daisy ; or having the outer petals or flowers 
largest, as in certain cymes and umbels. 

Radical. Growing immediately from the root. 

Radicle. The part of the corculum which afterwards forms the 
root. Also the minute fibre of a root. 

Ray. The diverging florets or petals which form the outside of 
radiate flowers, cymes, and umbels. 

Receptacle. The end of a flower stalk ; being the base to which 
most or all the parts of fructification are attached. 

Reclined, or Rechning. Bending over, with the end inclining 
toward the ground ; as in the Bramble. 

Recurred. Curved backwards. 

Reflexed. Bent backward, more than recurved. 

Reniform. Kidney shaped. Heart shaped without the point. 

Repand. Slightly wavy or serpentine at the edge. 

Ruupinate. Turned upside down ; as the corolla of Trichos- 
tema. 

Reticulate. Net like. Having veins distributed like net work. 



328 GLOSSARY. 

Retvse. Having a slif^ht sious, or superficial notch in the end-. 

Less than emarsrinate. 
Retotute. Rolled backward or outward. 
Rhomboidal, Having four sides with unequal angles. 
Ribbed. Marked witn parallel ridges or veins. 
Ringent. Irregular, with an upper and under lip. See Labiate 
Rooting, Sending out lateral roots. 
Rotiellum, See Radical. 
Roitrate. Furnished with a beak. 
Rotate. "Wheel shaped. Flat without a tube ; as in the flowers 

of Jlnagallitf Lytimachiaf and Veronica, 
Rugose. Wrinkled. Leaves of Sage. 
Runeinale. Having large teeth pointing backward ; as the 

leaves of the Dandelion, 

3 

Sagittate, Arrow shaped. Like the bead of an arrow. See 
SagUtaria. 

Sahar thqped. See Hypocraieriform. 

Samara, A seed vessel not opening by valves, having a winded 
or membranous appendage ; as in the seed vessel of the ^di. 

Sarmentote. Running on the ground and striking roota from 
the joints* as the ttrawberry. 

Scape, A stalk which springs from the root» and supports flow- 
ers and fruit, but no leaves. See the Plaintain and Dande- 
lion. 

Scabrous. Roueh. 

Scarious, Having a thin membranous margin. The calyx 
scales of Liatris seariosa. 

Scions. Lateral shoots or offsets from the root. 

Scrobiculate. Covered with deep, round pits. 

Segment, A part or principal division of a leaf, calyx, or co- 
rolla. 

Semibicalvular. Half divided into two valves. 

Sericeow. Silky. 

Serrate, Notched like the teeth of a saw, the points tending 
upward ; as in strawberry and rose leaves. 

Serrulate, Minutely seriate. 

Sessile. Placed immediately on the stem, without the interven- 
tion of a stalk. 

Setaceous. Bristle like. 

Sheath. A tubular or folded leafy portion inclosing the stem. 
See the leaves of Grasses. 

Silicle, A seed vessel constructed like a silique, but not longer 
than it is broad. See Shepherd's- purse. 

Silique. A long pod or seed vessel of two valves, having its 
seeds attached to the two edges alternately. ^ 

Siliquose. Having siliques. 

Simple. Not divided, branched, or compounded, 
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SinucUe, HaviBg sinuses at the ed|;e. 

Simts. A large, rounded indentation or cavity. 

Sort. Plural of Swrus. The most common miit of ferns, coo* 
sisting of small clusters of minute capsules on the back of 
the leaf. 

Spadix. An elongated receptacle of flowers, commonly pro- 
ceeding from a spathe ; as in Arum triphyllum. 

Spalhe. A sheathing calyx opening lengthwise on one side, 
and consisting of one or more valves ; as in the Onion* See 
Spadix. 

Spaiulale or tpaihulaU, Obtuse or large at the end, and gradu* 
ally tapering into a stalk at base. 

Sp€€t€», A group or aubdivision of plants, agreeing with each 
other not only in their fructification, but in all other essential 
and permaneut parts; and always reproducing the 8ame> 
kind. 

Sp£ciJU. Belonging to a specie.s only. 

Spike. A kind of inflorescence in which the flowers are sessile^ 
or nearly so, on the sides of a long peduncle. 

Spikelel, A small spike ; as in Meadow-grass, Darnel, Cheats &tc« 

Spindle shaped. See Fusiform, 

Spine », A thorn, or sharp process growing from the wood. 

Spur, A sharp hollow projection from a flower, commonly th* 
nectary. 

Squamiform. Scale shaped. 

Squarrose or Squarrous, Ragged. Having reflected or diver- 
gent scales. 

Stamen. The part of the flower on which the Linneean classes 
are founded. It commonly consists of thej/t/ai7ten/ or stalk, 
and the antker which contains the pollen. 

Staminaie, Having stamens, but no pistils. 

Standard. See Banner. 

Stellate. Like a star. 

Stem. A general supporter of leaves, flowers, and fruit. 

Stemless. Having no stem pfoperly so called, but only a scape. 

Sterile. Barren. 

Stigma. The summit or extremity of the pistil. 

Stipe. The stem of a fern or fungus ; also the stem of th^ 
down of seeds, as in Dandelion ; also a particular stalk 
of germs, seeds, &c., which is superadded to the pedicel. 

Stipitate. Supported by a stipe. 

Stipule. A leafy appendage situated* at the base of petioles or 
leaves. 

Stipular. Belonging to stipules. 

Stoloniferout. Having scions or running shoots. 

Striate. Marked with fine parallel lines. 

Strighse. Bristly. 

Strobile. A cone ; an ament with woody or rigid scales, as in 
Uie fruit of pines, firs, &c. 
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Style, The part of the pistil which is between the germ and 
stigma. 

Sub. A particle prefixed to varions (ermsi to imply the exist- 
ence or a quality in a diminutire or inferior degree, as 

Subaeuie. Somewhat acute. Less than acute, &c. 

Subtestile* Nearly sessile. 

Subterrate. Slightly serrate, &c. 

Subulate, Awl shaped. Narrow, stiff and sharp pointed. 

Suceulent, Juicy. 

Sucker, A shoot from the root, or lower part of the stem. 

SuffnUieote, Somewhat shrubby. Shrubby at base. 

Sukate, Furrowed. 

Supradeeompound, More than decompound. Many times sab- 
divided. 

Suture. The line or scam formed by the junction of two 
valves of a seed vessel. 

T 

Tendril. A filiform appendage of certain vines, which supports 

them by twining round other objects. 
Terete. Round, cylindrical. 
Terminal. Extreme, situated at the end. 
Ternate. Three together ; as the leaves of common Clover, 

Kidney-beans, &c. 
Tetradynamotu. Having four long and two short stamens. 
Tetrandroiu. Having four stamens. 
Thorn. See Spine, 

Throat, The passage into the tube of a corolla. 
Thyrse, A close, compact panicle. 

Tomenlote. Downy. Covered with fine matted pubescence^ 
Trifid. Three cleft. 

Trtfoliate. Three leaved. See Temale. 
Trilobate, Three lobed. 
Trilocular. Three ceiled. 
Tripartite, Three parted. 
Trivial name. The specific name. 
Truncate. Having a square termination as if cut off; as the 

leaves of Liriodendron tulipifera, or Tulip tree. 
Tuber. A solid, fleshy knob. 
Tuberous. Thick and fleshy, containing tubera ; as the roots of 

the Potatoe, Pseony, &c. 
Tubular. Shaped like a tube. In a compound flower, the 

florets which are not ligulate, are called tubular. 
Tunicaied, Coated with concentric layers ', as the Onion. 
Turbinate. Shaped like a top or pear. 

V 
Valvei. The segments or parts of a seed vessel, into which it 
finally separates. Also the leaves which make up a giume- 
or spathe. 
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VarUiy, A sabdivisioD of a species, distinguished only bj 
charaetera which are not permanent ; and which does not 
with certainty reproduce its kind ; as the varieties of Tulips, 
Peaches, &>c. 

Vaulted. Arched over ; with a concave covering. 

Veined, Having the divisions of the petiole irregularly branch- 
ed on the under side of the leaf. 

Ventricose, Swelling. Inflated. 

Vemieose. Warty. Covered with little protuberances. 

Vertical. Perpendicular. 

VerticilleUe. Whorled. Having leaves given off in a circle 
round the stem. 

Vesicular. Made of vesicles or little bladders. 

Vespertine. Opening in the evening; as the flowers of the 
Stramonium, and Tree-Primrose. 

Villous. Hairy, the hairs long and soft. 

VirgcUe. Long and slender. Wand like. 

Virose Poisonous, nauseous, and strong to the smell. 

Viscid, Thick, glutinous, covered with adhesive juice. 

Viteltus, A part of certain seeds distinct from the albumen, 
but not rising out of the ground at germination. 

Viviparous, Producing a collateral offspring by means of bulbs. 

U 

Umbel. A kind of inflorescence in which the flower stalks 
diverge from one centre like rays ; as in the Parsnip, Pars- 
ley, £c. 

UmMliferous. Bearing umbels. 

Umbilicate. Marked with a central depression. 

Unarmed. Without prickles or thorns. 

Uncinate. Hooked, nook shaped. 

Undulated. Wavy, serpentine, gently rising and falling. 

Ungitieulate. Inserted by a claw. 

Unilateral. Growing all on one side, or with the flowers lean- 
ing to one side 

Ureeolale, Pitcher shaped. Swelling in the middle and slight- 
ly contracted at top. 

W 

Wedge Sloped. Formed like a wedge, and commonly rounded 

at the largest end. 
Wheel shaped. See Rotate, 

Wings. The two lateral petals of a papilionaceous flower. 
Winged, Having the sides extended into a leafy expansion. 
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EXPLANATION OF THE PLATES. 



PLATE I. 

A LILIACEOUS FLOWER. 

Fio. l.-*A flower of the common White Lily {Idlium eandidum). 
The 3 imier petals present a longitudinsd nectariferous groove. 

Fig. 2. — a. The 6 stamens and pistillum. b. The receptacle or 
common base of insertion. 

Fio. S. — The pistiQum. a. The germ. b. The style, e. The 
stigma, which is 3-lobed. 

Fio. 4. — The stamen, a. The subulate or awl-shaped filament. 
b» The oblong anther. 

Fio. 6. — The mature capsule, a. The cancellate threads, which 
guard the opening of the valves. 

Fio. 6. — ^A transverse section of the capsule, exhibiting its inter- 
nal division into 3 cells, with 3 valves, a. The celb or cham- 
bers, b, b. The triangidar flat seeds, disposed in a double row 
in each cell. 

PLATE II. 

THE ORDER OF CRUCIFEROUS FLOWERS. 

Fio. 1. — ^A branch of the Sea-side Stock {Chevranthus mariH' 
mus). The leaves oblong and sessUe. 

Fio. 2. — The disposition of the stamens in 2 sets, a The 4 long- 
er, and b, the 2 shorter, rendered so by the inteiposition of 
the 2 glands c, betwixt their base and that of the germ. 

Fio. 3. — ^A petal consisting of a. The border, and b. The stalk, 
narrowed part, or claw {unguis), 

Fio. 4. — ^The pod or silicle ; the kind of fruit common to the first 
order of Cruciferous flowers, a. The valves, b. The parti- 
tion or dissepiment dividing this kind of fruit into 2 cells, witii 
the seeds attached alternately to its filiform margins. 
29 
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Fio. 5. — ^A small aquatic plant called Awlwort (Subularia aqua" 
Uea), indigenous to the alpine lakes of Europe, and also to the 
ponds of Maine. The leaves linear, subulate, and verticillat- 
ed. a. The silicle, or short pod, of an oval figure, b. The 
dissepiment and concave valves. 

Fio. 6. — The irregular cross-shaped flower of the Candytuft (Ibe- 
rii umheUata)t in which 2 of the external petals are enlarged. 

Fig. 7. — The open silide of the Shepherd's-purse ( ThUupi Bur- 
aa-pastoris). 

Fio. 8. — ^The unopen, triangulaily obcordate silicle. 

PLATE III. 

PAPILIONACEOUS OR LEGUMINOUS PLANTS. 

A small branch of the Sweet Pea {Lathyrus odorcUus). The 
stem angular and scandent or supporting itself by the tendrils 
or claspers of the leaves. The pinnate leaf fimiished with 
st^jfuies or sroaU leafy processes at its base. The place of 5 
upper leaflets represented by so many undivided tendrils. The 
peduncle or flower-stallc, supporting 2 flowers. 

Fio. 1. — The ^egume or pod, the general fruit or pericarp of this 
tribe of plants, dividing into 2 valves or portions, with but one 
cavity or cell, and the seeds attached to the upper maigin or 
suture. 

Fig. 2. — ^The papilionaceous flower of lAithyrw sylvestris dis- 
sected, a. The 6 -toothed calyx, b, Tne vexUlum, or ban- 
ner, the larger upper petal, c. The fUa, or wings, the 2 late- 
ral petals, d, llie eanna or keel, formed of 2 petals coher- 
ing by their 2 edges, but with 2 distinct claws, or narrow 
bases, e. The 10 stamina, 9 united and 1 sepatate. /. The 
pistillum. 

Fio. 3. — A raceme of the flowers of the Honey-locust ( Ctledii- 
schia tria£ant?io8), given as an example of a leguminous plant, 
with a legular flower, consisting of a calyx and equal boi^ered 
calycine corolla, a. The fertile flower, b. The staminife- 
rous flower, c. The 1-seeded legume or loment of the O. 
monosperma. 

Fig. 4. — The flower of a species of Petalostemon, in which 5 of 
the filaments produce petals instead of anthers, as at a. b. The 
stamens. 

PLATE IV. 

LABIATE FLOWERS. 

l^iG. 1. — A branch of Ground-Ivy (Olechoma hederacea), wifli 
opposite, petiolated, reniform leaves, crenated on (he margin. 
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with the flowers in axillary clusters, having the appearance of 
being verticiUated. a. The upper lip of the monopetalous 
corolla, which is 2-lobed. b. The lower lip, with 3 lobes. 
c. The anthers converging in opposite pairs, so as to put on 
the appearance of a cross, a character given as the peculiar 
mark of the genus, d. The calyx, in me bottom of which is 
seated. the 4 naked seeds. 

Fig. 2. — ^A flower of the Teucrium frutkans, a. The lower 
lip in 3 lobes, the central lobe much larger. The upper lip 
of 2 lobes, cleft, and b. The stamens coming out of the 
fissure. 

Fig. 3. — a. The personate or masked flower of the Toad-flax 
{Antirrhinum Lmaria), the palate being closed by the con- 
vex projection of the lower lip, which below terminates in a 
spur. 0. The disposition of Uie stamens converging by pairs 
of unequal length ; near the base of the shorter pair there is 
the rudiment of a 6th stamen, c. The capsule of 2 cells 
opening on either side by a number of reflected teeth, the dis- 
sepiment and adhering style presenting the appearance of a 
spur. 

Fig. 4. — a. The Peloria or regularized and perfected flower of the 
Toad-flax, having a regular 6-lobed reflected border, 5 equal 
stamens, and 5 equidistont sj^urs below. 5. The same laid open 
to show the stamens. 

Fig. 5. — a. The flower of PnmeUa tmlgaris, or Self-heal, b. The 
stamens characterized by their forked filaments, one of the 
extremities only producing an anther. 

Fig. 6. — ^A small branch of Erinus alpiniu, in which the didyna- 
mous flower has a nearly equal and regular border. 

PLATE V. 

UMBELUFEROUS PLANTS. 

Fig. 1. — ^A branch of the American Coriander with tritemately dis- 
sected, narrow clefl; leaves, (Coriandrtun * americanum).^ 
a. The didymous fruit, b. The involucrum beneath the 
umbel, c. The involucellum, beneath the umbellet or par- 
tial umbel. 

Fig. 2. — ^A separate flower with its 6 obcordate inflected petals, 
a. A petal. &. A stamen. 

f The foUowing is the specific character of this undedcribed species. 

American Coriander^ with didymous fruit; umbel perfect, involucrum 
general and partial many-leaved. Hab. (or locality). FouBd 
in the prairies of Red luver territory ; common. 
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Fio/8. — 6. The unripe spherical fiuit of the oomimm Coriander, 
a. The styles. 

Fig. 4. — ^The linear or narrow oblong fruit of iSbe genus Charo- 
phyUum, 

Fig. 5. — The fruit of JSngeUca atropurpurea. Reundiflh elliptic, 
and solid, witii 3 elevated ribs in the centre of each seed. 

Fio. 6. — ^The fruit of a species of Laserpitium. The foim ob- 
long-eUlptic, with aD the ribs of the seed conspicuouaty winged. 

Fig. 7. — ^The oblong fiuit of Tfu^Ma lattfoUa, having winged 
margins. 

Fio. 8.—- The fruit of the Cairot (IloueiM), clothed with barbed pr 
hispid baits. 

Fio. 9.— That of the Parsnip {PaBHnata satvoa), eUiptic, flatly 
compressed, and widi the ribs veiy indistinct or ob8<^te. 

Fio. 10. — ^The large, subovate, corky barked« angular fruit of a spe- 
cies of Caches. 

Fio. 11. — The fruit of ^tra$Uia nu^or, widi thin membianaceous 
margins, and terminated by a conspicuous 6-parted calyx. 

Fig. l2.'^Hydroeotyle vuJgmU, or Maish Pennywort. «i. Tbe 
umbel, which is simple, b, A flower with tbe petals ^t and 
ovate, c. The fruit with its styles, which is lateral^ com- 
pressed, or flattened in an opposite direction to that of the 
Parsnip, d. The peltate leaf, or one with the petiole inserted 
into the disk. 

Fig. 13. — ^An umbellet of T^dylium $yriaeum, with its involu- 
cellum. The fruit (after the manner of Ae genus) flat and 
suborbicular, widi a cidlous crenate margin. 

Fig. 14.— -The fruit of the JEthusa, or Fool's Parsley, which is 
nearly ovate, with 5 acute and turgid ridges on each seed, 
having their channelled intervals acute-angmar. The involu- 
crum, if present, is inclined to one side and pendent 

Fig. 15. — ^The fruit of the Hemlock ( Conium fnaeulatum) mag- 
nified, of an ovate and gibbous form, the seeds 5-ribbed, the 
ribs at first crenated. 

PLATE VI. 

COMPOUND FLOWERS. 

Fig. 1. — ^The wild Daisy of Europe {BeUis perennis). The 
leaves radical, obovate, and crenate. The flowers produced 
on 8cape9 (or radical peduncles). The general calyx hemis- 
pherical, or cup-shaped, with the scales all of equal length. 
The flower composed of 2 kinds of florets, a. The flat or 
radial florets, b. The discal florets. 
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Fig. 2. — ^An enlarged radial floret, a. The flat or strap-shaped 
border, b. The tube with the bifid stigma and style, but 
without stamens, and therefore imperfect, e. The germ, des- 
titute of down or pappus. 

Fio. 3. — One of the tubular perfect florets, possessed of the tube 
of stamens and the style. 

Fio. 4. — ^Exhibiting a section of the naked conic receptacle and 
persisting calyx. 

Fig. 6. — ^A small branch of Aretoiis anthemaides, with bipinnati- 
fid leaves, and exhibiting its appearance in seed. a. One of 
the seeds crowned with a 6-leaved chafiy pappus, analogous 
to the character of a true calyx. 

Fiow 6.— The floret of a Thistie. a. The tubular 6-cleft floret 
b. The undivided cylindric stigma, c. The germ. d. The 
downy pappus. 

Fig. 7. — The flower of the Dandelion (Leontodon Tarcucaeum), 
made up of strap-shaped perfect florets, b. The lower part or 
the calyx, which is reflected, a. The runcinate leaf, or with 
the sharp segments reflected downwards. 

Fig. 8. — An enlarged floret of the above, a. The notched floret. 
b. The tube of anthers. 

Fig. 9. — a. The cylinder of 5 united anthers, b. The 6 filaments. 
e. The style, with its bifid stigma. 

Fig. 10. — The ripe seed, with a stipitate or stalked psq>pus. a. The 
pappus, b. The stipe, e. Ilie seed. 

PLATE VII. 

THE PRINCIPAL FORMS OF SIMPLE LEAVES. 

Fig. 1. — ^A peltate orbicular leaf, or one with the petiole inserted 
into the disk so as to represent a shield or target. ( Drop^O' 
lum, or Indian Cress). 

Fig. 2. — A reniform leaf, with a crenate or roundly toothed mar* 
gin. {Qrownd^Joy). 

Fig. 8. — ^A cordate or heart-shaped leaf, with an acuminated point 
and a serrated margin. {Aster eordifolium). 

Fig. 4. — An ovate entire leaf. ( Vinea minor)* 

Fig. 5. — ^A lanceolate acuminated leaf, with a serrulated margin, 
a. The cleft stipules or foliar appendages. (The Peach tree). 

Fig. 6.~!A linear, acuminated, and sheathing leaf; — that of the 
Grasses. 

Fig. 7.-^A deltoid or triangular, serrated leaf. (Lombardy Popu- 
lar). 

29* 
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Fio. 8. — ^A cimeifonn or wedge-ihaped leaf. (JBfTtea CkUeJ* 

Fie. 9. — ^A sa^ttate or arrow-shaped leaf, with acuminated auricles 
and point. (SagUtaria »ag&t\foUa), 

FiQ. 10. — ^A palmated or hand-shaped leaf, with seriated margiiis. 
(Rubus odoratiw). 

Fio. 11. — ^A pedate cleft leaf, or one with deflected or descending 
segments. (Viola pedata). 

Fio. 12. — Connate leaves, or Ingrafted together at <he base. (Ca- 
prtfolium), 

Fio. 18« — Imbricated leaves, or mutually incumbent, like tiles on 
the roof a house. (Erica vulgaris), 

Fio. 14.^yerticillated, linear, or stellated leaves ; more than t 
from the same point of the stem. (Galium J. 

Fio. 15. — ^Amplexicaule or clasping leaf, being also entire, lanceo- 
late-arrow-shaped. (Wood). 

Fio. 16. — A, decurrent lanceolate leaf, or with the edges running 
down upon the stem. (Con^firey). 

Fjo. 17. — Acerose leaves, needle-formed, clustered and semper- 
virent. {Pinua Strobua.) 

Fio. 18. — A 4-winKed leaf, or 2 leaves ingrafted together by Uieir 
surfaces, a. A section of the same with its laminated mar- 
gins. ( Gladiolus pterophyllus) . 

Fio. 19. — ^The quadrangular acerose leaf of the Fir. (Abies). 

Fio. 20. — The clustered filiform linear leaves of the Larch, form- 
ing, in fact, an abortive branch, the terminal one only, in com- 
mon, perfected. No. 17, and all the clustered leaves of the 
Pines, may be also considered similar. 

PLATE VIII. 

LEAVES, AND THEIR APPENDAGES. 

Fio. 1. — ^A 3-lobed entire' leaf. (HepaUca), 

Fig. 2. — A ternate leaf, maculated or blotched, a. The membra- 
nous ingrafted stipules. ( Trifolium prcUense) . 

Fig. 3. — A binate or 2-parted leaf, with a deeply indented border, 
(Jeffersonia diphylla), 

Fio. 4. — A digitate leaf, or with 5 or more divisions or leaflets, 
like the fingers of the hand. The form of the leaflets obo- 
vate or inversely egg-shaped, acuminated and serrated. (Ms- 
cultLS glabra). 

Fig. 5. — Pinnatifid, or cleft in opposite parallel segments, like the 
web of a feather. In this example flie divisions, are so closely 
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parallel tiiat it ugakl to be pectinately-piimatifid, or cleft like 
the teeth of a comb (pecten). [ Othonna peetmata.'] 

Fig. 6. — A pinnate or feathered leaf, not merely cleft, but presenting 
parallel rows of leaflets, a. The adnate petiolar cleft stipule. 
(A Rose leaf). 

Fig. 7.— ^A bipinnate or twice pinnated leaf, said to be equally pin- 
nate, as &e pinnae end in even pairs. The base subtended by 
thorny stipules. {Mimosa^ species.) 

Fig. 8, 9, 10. — ^A series of leaves having their edses variously in- 
eraft^d. 8. The sheathing linear channelled leaf of the Spi- 
derwort (Tradescantia vvrginiea). a. The embracing margins 
ingrafted together so as to produce a short, cylindric, undeft 
sheath ; in Grasses these sheaths are open to the base. 

Fig. 9. — Leaves of the Pharmium tenaxy or New Zealand Flax. 
At h. they mutually sheath and are compressed. At a. a. the 
sheathing margins unite or become inerafted and are no long- 
er sheathing, but above, the keeled leaiagain expands, and pre- 
sents the usual natural appearance of grass leaves. 

Fio. 10. — Is the leaf of a species of Iris ; at a. it is open and 
sheathing, but at h. the two edges become ingrafted together, 
so as to produce a very unusuS leaf of a sword-shaped ob- 
fique form, thick and rigid, and of the same appearance on 
bodi surfaces. From tms form to that of the tubular leaves, 
or ascidia of Sarraeenia, the transition appears sufficiently 
natural, as in 

Fig. 11, at a. The in^^ted edges of the leaf, like those of Ms, 
are visible in the form of a dorsal leafy ridge, the base of the 
petiole or foot-stalk is also open ailid sheathing, b. Represents 
the midrib transformed into a ventricose open tube, surmount- 
ed by an inclined auricular lid. The leaf of the Onion is alto* 
gether tubular, yet other species of AUium present solid, flat, 
or semicylindric foliage, not very dissimilar to the leaves of 
Grasses ; such hollow leaves then, as those in question, have 
the midrib hollow or inflated. In LoheUa Dartmanna the 
leaves have Itoo longitudinal cavities, the unaltered midrib 
forming a partition between the tubular cavities, which take 
place in the laminaD of the leaves. 

Fig. 12. — ^The curious aseidia of J^TeperUJus distUkttoria attadi- 
ed towards the extremity of the leaf, a. The double dorsal 
or foliar lamine. b. The tubular midrib. 

Fig. 18. — ^The curious oBeidmn of the CephcUohufolUeularis of 
New Holland, a circle of which around the scape or flower^ 
stalk are blended with a, the true leaves, b. The ventricose 
pitcher with grooves and saliant ridges edged with bristly hairs, 
e. The concave lid. d. The annSated margin, within pre^* 
senting a row of circular inflected hooks. 
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Fio. 14. — a. The leaf, and b, the dUated icritable trap-like append- 
age of the Dionaa imueipulat or Fly-trap. e. One of the 
few glandular hairs or brisdy processes (enlarged), situated on 
either side the centre of the lobes of the trap, and in which the 
irritability of this appendage chiefly reades, as it instantly folda 
together or closes on their being touched. 

Fig. 15. — a. a. An example of the floral leaf or bracte, which is 
3-lobed, in the Euehroma eocdnea or Bartsia. 

Fig. 16. — a. The ovate bud of the Tulip tree {Luriodendron). 
b. The membranous concave bractes. c. The truncated 
quadrangular leaf. 

Fig. 17. — ^A flower of the umbel of Hoya eamosa. a. The co- 
rolla, b. The 6 petaloid nectaries or lepanthium. 

PLATE IX. 

ROOTS, 8TBMS, AND FORMS OF INFLORESCENCE. 

Fig. 1. — ^The fibrfl of a root highly magnified : a. the vesseltf 
in the centre seen through me cortex ; fr. the natural size of 
the fibrils. 

Fig. 2.— a transverse section of 1. a. the central vessels ; 
b, e. the ceUular cortex, d. The section of its natural size. 

. Fig. 8. — A creeping square stem. (JlSnt.) 

Fig. 4. — Spindle-shaped or Tap-root (Radix fuaiforrma) of the 
radish accompanied by its cotyledones and young leaves. 

Fig. 5. — ^A tunicated or coated bulb (the Onion). 

Fig. 6. — A scaly or squamose bulb (the Lily). 

Fig. 7, — The palmated or hand-shaped roots of Orchis. 

Fig. 8. — ^The radicant or clinging stem of the Ivy. 

Fig. 9.— The tpike of Ophrvs spiralis ; — the flowers seated on 
an elongated rachis or stalk. 

Fig. 10.— The raceme of the Red Currant; — ^the flowers being 
pedicellate. 

Fig. 11. — ^The twining or volubulous stem of the Convolvulus. 

Fig. 12. — A branch in the form of a leaf in Ruseus hypoglossum. 
The flower arising from the leaf. 

Fig. 13. — The cyine in a species of Comtis, The general pe- 
duncles from a common centre as in the umbel, but the par^ 
tial ones from various parts of the primary peduncles. 

Fig. 14. — The eorytnbus of the Kalmia ; — with flowers from vari- 
ous parts of the branch, but all meeting in a flat topped cluster. 

Fig. 16. — ^The panicle of Poa pratennis, or Meadow-grass ;- 
irregular and brsdiching mode of inflorescence. 
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PLATE X. 
VEGETABLE TEXTURES* 

Fxo. 1. — The 'CeUitlar texture highly magnified, exhibiting the 
communicating pores and Blite. 

Fig. 2. — ^A bundle of Entire vEsssiiS, or without perforations. 

Fig. 8. — ^A Pbrforated vsssxl, called also Cfribrifortn. 

Fig. 4. — ^The same magnified so as to exhibit the elevated borders 

of the perforations. 
Fig. 6.— JUbntli^brm or Bead-like perforated vessels. 
Fig. 6. — JSnwdar tte«»e2ff, die perforations or slits almost dividing 

Ihe vessel into rings ; their borders also elevated. 

Fig. 7. — ^A Spiral vesssl. Called also Trachea. 

Fig. 8. — ^A Spiral vessel magnified, showing also the elevated, 
and probably glandular border ; tiie thread of which is some- 
times double. 

Fig. 9. — A ma^mfied portion of the stem of a Palm (Piychosper- 
ma gradlts), a. The exterior ligneous and vascular bundles, 
which are more indurated than me interior ones, t. Interior 
ligneous and vascular bundles. 

Fig. 10.— -Origin of Buxw. — ^A transverse section of a branch 
of PhUade^hus coronaarvas or Mock Orange, eieht years old. 
a. h, c. Buds just developed, the origin of iniich may be 
toiced to the fint year's growtii of the branch. 

Fig. 11. — ^A portion of the two innermost ligneous circles of 
10. hij^ily magidfied. a. b, c The tracks of the buds con- 
joint, and connected with the medulla of the branch. 

Fig. 12. — ^A wedge cut fiom the trunk of a Lilac tree 20 yean 
old. a. A bud not yet completely developed, b. One fully 
formed : both originated in the first year's growth of the stem. 

PLATE XI. 

THE TEXTURE OF VEGETABLES. 

Fig. 1. The Liber, or Inner Bark. a. a. a. The reticular ar- 
rangement of the longitudinal fibres ; and b, b. b. The cellu- 
lar meshes. 

Fig. 2. — ^A transverse section of the peduncle of the Water Lily 
{J^Tymphaa odorata)^ in which tiiere are 2 series of pneumat- 
ic cells ; a. 4 large and central ; and b. 8 other smaller, by pairs 
arranged contiguous to the larger. Within the large cells, 
more particularly towards the root, are scattered hairs which 
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are 8, 4, or 6-parted : as in the figures, e. c. e. They occupy 
tibe situation, apparently of the medulla, but can scarcely be 
considered as cellular processes. 

Fio. 3. A transverse slice of the petiole of Canna indiea (mode- 
rately magnified), in which the vessels are arranged in dis- 
tinct fiisciculi, nearly of the same size in the centre of the 
section ; alternately larger and smaller (a. b. a. hj near the 
circumference on the convex surface, or that part of the peti- 
ole which is towards the under side of the leaJf; and all small 
(e, c, e. c, c. e) on the concave surface, d. d, d. Pneumatic 
or air-cells, continued also into the mid-rib. 

Fig. 4. — ^A portion of the foliar expansion of the Canna magnifi- 
ed, in which it will be seen that the costs or ribbed lines 
e. e. e. are continuations of those on the concave surface of 
the midrib, curved outwards in opposite pairs, between the 
basis and point of the leaf; but the central fasciculi pass 
along to the apex. All the lateral vessels do not go off from 
the midrib (b, b.J, but some of them are as at a. a, branches 
of others. At the mai^gins they all inosculate. 

Fio. 5. — ^A diagram iUustrating the origin and connexion of 
branches. The figure may be imagined as a tree 4 years old. 
The cone a. representing the first year's erowtfa ; o. b. The 
second ; c. c. Tbe third, and d. d. The murth. The buds 
furnishing the branches e.f. g. h. are all generated in the 
surface of a. in the spring of the first year ; but on that year 

e. only sprouts into a branch ; on ti^e sui&ce of whi(£ is 

Senerated t, which in its turn generates k. In this series, each 
ranch has sprung in regular succession from that of the 
former year; the age of the branch being marked by the 
number of ligneous layers : thus k^ which is one year old, is 
covered with one ligneous laver ; t. with two, and e. with 
tiiree ; while the original trunk has four, which give the age 
of the germ whence e. originated. But g. has two layers, 
only, andyi h, no more than one, although shooting from the 
same surface as e. which is thus explained. The branch g. 
sprung from an adventitious bud, which protruded in the 
second year of the growth of the stem ; and, therefore, al- 
though the germ whence it originated is as old as that of e. 
vet it is covered with 2 ligneous layers only ; and the branch 

f . which it has protruded in regular succession, has but one, or 
is no older than k., the third in succession on e. In the same 
manner the branches /. and h, which have also sprung from 
adventitious buds, are of the same age as A:, although their 
germs were generated on d, and are consequently coeval 
with the first developement of the trunk* 
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CUTICULAR PORES. 

Pig. 6. — Foliar apertures or pores, on the upper disk of the 
leaves of Viola adorata illustrative of the double ring with 
which they are sometimes, apparently, surrounded. 

Fio. 7.^ — The cuticular pore in Mdreliantia, situated in the centre 
of a slight elevation. 

Fig. 8. — The cuticular pores on the back of the leaves of Com- 
mon Oleander (JVerium Oleander), which are oval and guard- 
ed by connivent hairs (a.b.) They are comparatively much 
lai^r than any of the other kinds oi pores. 

Fig. 9. — ^A transverse section of the curious pore (d.) of the 
Oleander, above, magnified, and showing its penetration into 
the substance of the parenchyma (c.) and lined internally as 
well as externally with hairs ; its lining membrane, which is a 
production of the epidermis (a.) is not visibly porous through 
glasses of the highest powers. The section of this leaf, also, 
displays an example of a cutis consisting of 4 layers of 
cells. (&.) 

Fig. 10. — ^The quadrilateral pore surrounded by an elevated mar- 

S'n, found on both surfaces of the leaves of the American 
loe {^ave Americana), and of all the other species of the 
succulent tribe to which it belongs. In the real Aloes the 
pores are always circular. 

Fig. 11. — An example of the space between the pore, or the 
shield and (he enclosing ring, divided into distinct portions, 
as seen on the lower disk of ihe leaves of Lilac. 

Fig. 12. — ^A circular pore in the -centre of a circular shield, as 
beautifully displays d, on both surfaces of Cactits Opuntia or 
the Prickly Pear. 

Fig. 13. — ^A portion of the cuticle of the leaf of the Indian Com 
{Zea mays), magnified, a. a. The cuticular or pneumatic 
pores, b. b. The supposed lymphatic vessels. 

Fig. 14. — ^A more enlai^d view of the structure of the cuticular 
pore in the leaf of the Zea mays. 

Fig. 15. — The respiratory pores of the cuticle of the culm of 
wheat {Tritieum (BsUoum), 

Fig. 16. — ^The cuticular pores, and the course of the lymphatics 
on the superior disk of the leaf of Hoy a eamosa which are 
nearly regular hexagons. 
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PLATE Xn. 

TEGBTABUB STRUCTURES. 

Fio. 1. — ^B. A Tertical section of the daik portion oi A. Fig. 2. — 
a. The cortex, consisting of, — 1. the cuticle ; 2. the ceDolar 
integoment ; 3. the vasculu- layer, in which die character of 
the proper vessels is disidayed ; and, 4. the fiber er inner 
bark. h. The half-organized alburnum, c. to d. The perfect 
wood, consisting of 5. 5. 5. some porous, others entire small 
vessels ; and 6. large porous yessds. d. to e, Tlie meduUaiy 
dieath, containing 7. 7. 7. spiral yessds, and 8.~«blong po- 
rous cells, e. to/. Pidi. ** Fragments of the ceDs oi a Sver- 
gent layer. Fig. 1. A. The natural size. 

Fio. 2. — ^A. A AJn transverse slice of a twig of Ae Hone-chesnat 
(JEscuhu kippocastanum). Fig. 2. B. Hie dfiik colored 
portion oi the dice A. separated, and very highly magnified. — 
a. Hie cuticle. — b. Tlie exterior layer of the celhdar integu- 
menL— c. The Interior layer of the cellular inteeument. — 
d. The vascular layer of the cortex. — e. Liber. * Afimrttum in 
its first stage.-^ Perfect wood. — g*. A divergent layer.~-> 
h. Large vessels of flie wood. — i. MeduUaty dieatfa. — k. Pith. 

Fig. 3. — ^A t?ng of J^lana regia (<he Wafanit) split to show the 
diaphragms which omstitttte its pHh. 
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different kinds of; how best 

guished generally 

Convolvulus, how distinguished from Ipomoea • 
Columbine (Aquilegia), the genus of . . . . . 
Cornel, Dogwood (Cornus), how known . , 
Corydalis, the genus of . . . 

Coral-root (Corallorhiza), the genus of . . . 
Cotton-thistle (Onopordon), the genus of 
Cotyledones or Seed-leaves, generally 2 in number 

use and character . • . 
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199 
. 108 
16 
. 116 
ib. 
78 
. 64 
194 
. 26 
41 
27--34 
. 140 
169 
. 166 
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14,208 
131 
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184 
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9md Dte9mMBm9m» W 

■ ui tlie LiJMice—i phath — d o dia M^ oaly omm, 

itiv IS 



Omnhmnj (Oiycoecai), the gjtmm and dpMiev ol .96^97 
CrsM (Lepkfiaiii), its ceaerie chaneler .... 188 
Crowfoot, BatteffCTp, fcc ( Wwi a l ai), lh> ^— i ^Si, ttS 
Cbucitobm Flowkbs (TetiwlyBttBM), ... 6 

Catptooamia Cla»» tke charmeter or ... • 909 
CttciuBbcr Single-ieeded (Syeioa), the geirat of . ]99 

— ~-^ iBdiuB ^Gjromia or Medeola), the gemis 93 

Caphea, the genenc ehmcter of .... 113 
CypiMi (Cvpfeaoi), the genss of 199 



Dhibdil (Ifeicims), the genns of .... 88 

BendeliOB (Leootodon), the genos of ... . M9 
Dtroel, Ten, (LoKmb), iotiMdeeCiiig .... S& 

Dete^Plam, Peniamoa (Diospyni^, lh« feiw . 306 

PvcAjroBiA Clais, the ehereef er of^ . . . . IM 
OiAOBi^BXA QaiTi Hi ehtfieter sad eMfeM . Id 

IhAVOBtA. The chaneferi of the geaara Uim aad Priv9t 48 
BttTFAHiA Class, and Its oMitM ..... IH 

Hkbcia Class, eharaeter of 980 

l^k aod Sonrell (Raaiex), fh« gttnus of . . . 91 
ttog's4ooth Violet (Erfttiaafaiii>, the geaoi .80 

m^n'^iead (DrB60€ephalam)| the 8^iMi# . ^Q 

Elder (Sambacos), the gemvie cha»aMai^ ... 80 

I « its Howen inrmose, not nmhallileroas ... 19 

elephant's Foot (Elephantopos), the gjeaos of 177 

Eaehanter's NiafatBhade (Circsa), the genas of . . 47 

EimxAVDEiA Clan 99 

EfiUetmU (of plants), its charaeter and analogy . SS97 

■ ' how obtained fof aaminationi with opiaioas 

donoerniag ili stmelDvs ib. 

■ ■ ' its poroas texture SSBH8 

diners In color and eoasisienoe by age ; i^aewed 



aad oarrfed ootwards annually > itsnses 339 

ErIOigonam, allied to Bhabarb, its genas .... 99 

Endoia (Elodea of JMicik). The floiwen migratory 907 

Ev'erlasting flower (GnaphaUmn), the genns and speoiei 1^ 

F. 

Families of plants, how eenstitntedi a^ esample 4 

Ferns (Felices), the character of . . . « . 909 

Fesoiie«grass (Festuea), its generic mark . # , 54 

Fig tree (Ficos), the genus of 205 
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Fig;^i«Drt (Scropholaria), the genus of . * . . 130 

Fir-tree (Abies), the genos of 197 

Flax (Linam), its generic character .... 8^ 

Fleabane (Erigeron), the genus of .... 170 

— — — Canadian (Caenotus), the genus of . . 169 

Flowerine Fern (Osmunda), the genus of . . . 211 

Flowers double, or monstrous, how produced 6 

Fluid components of plants ; their office 241 

Fools' Parsley (^tnusa), the generic trait ... 20 
Foxglove American (Grerardia), the genus and some of the 

species . . 131 

Fox-tail grass (Alopecurus), how distin^nished 53 
Fructification, its definition and application in the Lily 

and Tulip ... 1 ... . 2 

Fnutrixnea oraer of Syngenesia 173 

Fumitory (Fumaria), now distinguished from Corydalis 149 

G. 

Gaura, how distinguished from (Enothera and Epilebium 
or the Willow-nerb 96 

Gentiao (GenliaDa), the genus of 78 

Geranium Greenhouse (Pelargonium), the genus 143 

— -— ^ common (Geranium), the genus of ib. 

Glands external, of Botanists, their peculiarities . 235 

Glandular Texture^ scarcely demonstrable -, their probable 
effect, in the vegetable system ; the borders of the 
vessels supposed to possess a glandular function . 234 
Globe Thistle (Echinops), the genus of . 177 

Golden-rod (Solidago), the genus of . . 171 

Gonolobus, how distinguished from Asclepias . 78 

Gourd, Pumpkin, (Cucurbita), the genus of 200 

Grasses (Graminxa), the character of the tribe 48, 50-52 

Green-Briar (Srailax), the genus of ... . 204 
Ground-cheny (Physalis), the genus of . .72 

Groundrivy (Glechoma), its generic character . 15 & 127 
Guelder-rose (Viburnum), the genus .... 81 

Gymnosptrmia order of Didynamia .... 126 
GrNANDRiA Class, its natural and artificial character 177-181 

H. 

Hazlenut (Corylus), the genus of 194 

Hawthorn (Cratsgus), the genus of . . . 113 

Helenium, the genus of 172 

Hemp-Agrimony (Eupatorium). genus and species 166, 167 

Hemp (Cannabis), the genus of 203 

Henbane (Hyoscyamus), the genus of ... 73 

HxPTAiTDRiA Class 94 

Herd's-grass (Phleum), its generic character . 53 

30* 
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RtiAVDmiA Clan '88 

HickorjF, or White Waloat (Carya), the fefttM of 196 

Hippuns, its veiy simple stfucfare . . . . « 46 

Honey Locust (OleditsGhia), the gonuft and ineolfeB 204 

■ ■ ■ . a legtimiaoas tree with a rogmai* flower . 14 

Hooeysackle (Lonicera), how known ... 78 

Hop (Hamulas), the genas of . . « . . . 90S 

Horehoand (Marrobiuiii\ the gdBiis of ... ISif 
Horse- chesnat (.AsculasK the genas of . • . .94 

HouadVtongae (Cynegfossam), the geniis « . . 57 

HoQstonia, its generic character 61 

Hylnm or umbilical scar 12 

Hypnnm, its character 014 

I. 

IcosAVomiA Class, how known 110 

Indian Cress, Nasturtium (TropiBo)am), the genus of 96 

Indian Com (Zea), peculiarities of its structure, anifprone- 

neas to hybricKstai 49 

— — its genus ....... 190 

Indian Hemp (Apocynam), the genus, titi^ ttannifr of tr^^ 

trapping flies t6 

Indian Ginger, Asarabacea, (Asanim), the genits of 196 

Indian Potatoes, be. (Apios), the genus . 157, 156 
Indiiro plant (Indigofera^, the genus .... 168 
Inula American (Chrysopsis^ the genns of . 171 

Iris (Flower de Luce), the mmily and genns of . . 57 
Isanthus, the flower neariy equal, its genus . 126 

Iva, the genus of 176 

J. 

Juniper (Juniperus), the genus of .... SI06 

Judas tree (Cercis), with 10 separate stamens and the 

carina of 2 petals . , 13 

JuicB r ROPER of vegetables, sometimes milky, or of vari- 
ous colors 846 

— '— — — ^— from what and how produced— difletent 
in different plants— deeom|H>sed by similar chemical 
agents — the precipitate, resinous and lieneous matter 246 

— ^— ^— contains similar elements with the sap, but 
in different proportions, as Carbon, Hydrogen, and 
Oxygen— other materials probably absorbed trom the 
soil 247, 0« 

. Its different secretions .... 248 

K. 

Kalmia (Calico-bush, Spoon-wood), the gemif 106 

Kidney-bean (Phaseolub), how known from Dalichos or 

Lima Bean 157 
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KpaWell (Scleninthus), the genus of ... • lOd 
Knotgrass, Buckwheat, &c. (Polygonum), the genas of . 08 
tliigia, how characterized 168 

L. 

Labiate dowers of 2 kinds, ringent or gaping, and pertonaU 

or masked . . • . . 16 

Lady's-slipper (Cypripidium), the genus of . . 186 

Larch (Larix), remarks on 198 

Larkspur (Delphinium), the genus of . . . • 119 
Lbvatera, it* generic trait ....>• 146 
LauruB) the genus of the Sassafras, Spice*bu8h, Camphor- 
tree, &c. 99> 100 

Leatherwood (Dirca), the genus of .... 97 

LsAvxs onatofMf tff their functions— ^;he respiratory organs 
of plants — composed of 8 parts ; vis. the vojcu/or, cd' 

Mar, and eutieular layers 282 

■ their vascular system obeervable in skeleton pro- 
ductions 288 

_ in those of wumocotifUdoiMtu plants the vessels run 

in gentty carved or nearly straight lines, which are 

either longitudinal or transverse, [v. Plate 11. Fig. 4.1 284 

_■ a double, or ascending and descending system of 

vessels, in the sessile leaves of the White Lily, and 

others of the tribe 285 

>- the spiral vesseli nearer to the upper than the under 

disk of leaves ib. 

the vessels, though nearly parallel, sometimes 

communicate laterally 286 

, the longitudinal foliar vessels, in this tribe of 

plants, a continuation of those near the surface of the 

caudei or stem 286 

Leaver petiolated, 2 divisions of in monoeotyUdoMt ; vis. 
with longitudinal or transverse ribs . 287 

. those of Grasses, eiamples of the longitodinally 

ribbed kind >b. 

of Indian Com, their VM(mlar structure 287, 288 

-«.'•'—-.—— Uie vessels in the foliar expansion, 
unlike those of the petiole ; differ in size 289 

-» examination of the transverse section of the leaf 

of Indian Corn . ib. 

— transversely Hbbed (as in Canna), the peculiarities 
of their vascular structure .... 290, 291 
-^ A transverse section of the petiole of Cannh exam* 
ined, [v. Plate 11. Fig. 8] ia which the pnenraatic 
cells in the petiole and midrib are observable, [v. the* 
«fooveFigiH«] 291 
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Lumet of Dieotyltdanoui plants — their reticalated yascolw 
straeture more complicated than in the MonoeotyU' 

donu 2d2 

— - thin or numhranout, an examination of {298 

— — attached to the wood by buodles of internal, spiral 
or sap vessels which enter the petiole . ib. 

• The proper vessels pass only into the bark ; as U- 
lustrated by the passage of colored fluids 294 

arrangement of the vessels in the transverse slice 



of the petiole of the Lilac ib. 

— - the disposition of the vessels in compound leaves 295 
— the vascular structure of the petiole of the Holly- 
hock and Geranium, nearly similar to that of com- 
pound leaves ; a similar structure in the petioles of 
some longitudinally ribbed or nerved leaves 296 

vascular bundles in the lamina greatly subdivided. 



becoming smaller by subdivision and the diminution of 
their number, but not by any reduction of their re- 
spective diameters 297 
— do the vessels of leaves then anastomose, or are 
the smaller fasciculi merely separations from the larger 1 \b. 
in the smaller branches, many bundles of vessels 



are, however, connected nearly at right angles, and are 

not separations from the lareer fasciculi . ib. 

LsAV£s, thick And fleshy f of the dicotyledones examined 298 

part of the fluid taken up from the air, in those 

plants, passes probably at once into the central cells, 
whose contents are colorless : — another undei^oes the 
usual chanee from light and aeration . . . 299 

Leaves, the cellular system of 300 

— the cells, probablv, originally spheroidal . 901 

— their hexagonal figure, the etfect of mutual and 
coequal compression ... . ib. 

— — their individual structure ; separated necessarily 

from each other by a double membrane . . ib. 

■ the cells probably communicate with each other 

by pores, but the fact has not been demonstrated 302 

the cells sometimes contain crystallised salts 303 

- vary in siae ib. 



tbeir vascutar and cellular system nearly similar to 

that of the stem 304 

Leaves, their cutieular system, its uses and appearance 304, 306 

■ the epidermis not really perforated by pores, but 
enters into and lines them, and the real pores, though 
existing, have not been rendered visible even by the 
-microscope 305 

■' their interior cutieular layer, consisting of a vascu- 
lar net-work ib. 
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■ the lines forming the meshes believed to be lym- 
phatic vessels 906 

' the meshes of the cuticular layer differ in size, but 
always miDote ib. 

— — — euHeular cells, their form ; in one or more layers ib. 
— - their slits or apertures various, and where situated 309 

■ — — • they oceupy the upper disk ooly of Moating 
leaves ib. 

— — surrounded by border» ... ib. 

I different forms and varieties of [v. Fkte 11.] 308 

■■ — — scarcely ever seen on the upper surface 
of the leaves of ligneous plants, but on ooth suiiaces 
in herbaceous ones ...... ib. 

' their appearance in the vertical section of 

a leaf 300 

■— ■ connected with the ultimate ramifications 

of the vessels of the leaf ib. 

— ^— ' ■ believed to be the eihalent and respiratory 
organs of plants 310 

■ facts in support of their respiratoiy function 311 

' ■ ' opinions on their origin 313 

LeavUy their importance in the vegetable economy recap- 

Uufated 313 

liogume, what kind of fruit 18 

Xiespedeza, how distinguished from Hedysarum . 156 

JLeltuce (Lactuca), how distinguished .... 168 
I4atris, the genus of, and some of the species . . 166 

tAliaeei9Us nnoer, and general remarks . . . 1 

I*ily (Lilium), the genus 84 

idgneotu fibre, its character and uses— conjectures con^ 

coming its origin 236 

■■ how obtained pure for examinations-physical pro- . 

perties, and relation to chemical agents — ^becomes 

charcoal on burning ib. 

Lima-bean (Dolichos), bow known .... 167 
Liverwort noble (Hepatica), the genua .... 128 
Lisard's-tail (Saururus), the ^enus . . 92, 98 

Locust-tree (Robinia), generic character . . • 158 

Lttcern, &lc. (MedicagoJ, how known .... ib. 

Lungwort (Pulmonaria), the genus of . .66 

Lopin (Lupinus), the genus and some species 162, 168 

Lygodium, the genus of 212 

Lysimachia (Loosestrife) , the ^enus of ... 68 
Lythrum, allied to Lagerstrcemia 118 

M. 

Biagnolia, how distinguished from Lyriodendron • 120 

-*— — some account of the principal species • 121 

Maidenhair (Adiantum), the genenc trait ^ 211 
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Malaib, the genns of 183 

Mftllow (Malya), bow known 146 

Malvaeemf natural order^some of its more splendid and 

remarkable prodactions 144 

Maijoram (Origannm), the genos of ... . I2g 

Manh'mallow (AltbaBa), the generic trait . 145 

Manh Fleabane (Conysa), the genns of • *..• ^^ 

Marygold African (Tagetes^, the geoas of . . . 172 

— ^— common (Calendala), the genus of . • 175' 

May-apple (Podophyllum), the genus and uses • 117 

Meadow-grass (Poa), how known .... 53 
Medullary Skealhf where situated ; its green color, and ap- 
pearance when magnified .... 2€is, 267 
-^— — > spiral vessels situated in its cellular substance — the 

moae by which the sap may be propelled by them 267 
— — — — the only vessels endowed with contracti- 
lity 268 

— — — — — — the opinions of authors on their functions ib. 

Meaereon (Daphne), how known from Dirca . . . P7 

Microstylis (MaJaiis species), the genus of . • 184 

Mikania, the genus ot "SffJ 

Milkwort (Polygala), the genus and some of the principal 

species . 160, 151 

Milk-vetch (Astragalus), the genus of . 165 

Millfoil (Achillea), the geous of 172 

Misseltoe (Viseum), the genus of 282 

MovAosLPBiA Class, its character 141 

MoRANURiA Class. The character of genera and species 

of plants 43 

Monarda (Mountain Balm), its genus .... 48 

Monkey-flower (Mimulus), the genos and native species . 132 

MoHCECu Class, its natural and artificial character 187 

MoDotropa, the genus of 106 

Moonwort, Honesty (Lunaria), the genus of . . 138 

Mountain Ash (Sorbus), allied to Crataegus 113 

Mountain Mint (Fycnanthemum), the genus . 127 

Mouse-ear Chickweed (Cerastium), the genus . 109 

Mossetf the order of 213 

Morel (Phallus), the genus of 216 

Mulbeiry tree (Morus), the genus of .... 191 

Mushroom tribe (Fungi) ....... 216 

Mustard (Sinapis), the generic character — ^how distin- 
guished from the Cabbage . , . . . 140 

N. 

ffutuaria order, of the class Syngenesia . 176 

Nelumbium or Large Pond Lily, the genus . 123 

Neottia or Spiranthes, the genus of . . . 182 
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Nicandra, scarcely distinct from Physalis . . 72 

O. 

Oak (Quercus^, the genus of . . 193 

Oat (A vena), how characterized ... 54 
OcTANDRiA Class ...... 95 

Orders, of the Linnaean System . 35—40 

Orchard fruits, their original country . .27 

Orctiard-grass (Dact^Ius), the genus of . . 54 

Orchis, the genus of, and some of the species . 181 

Ox-eye Daisy, &c. (Chrysanthemum), the genus of 171 

P. 

Painted-Cup (Euchroma or Bartsia), the genus . 134 

Papilionaceous Flowers or LEouMiNoSiE K) 

Parnassus grass of (Farnassia), the genus . 81 

Partridge-berry (Mitchella), the genus . .61 

Passion-flower (Passiflora), the genus, and native species 142 
Pavia, the American section of the Horse-Chesnut genus 95 
Pea (Pisum), the genus of . . 153 

' the flower an^fruit of, . . 10, 11 

Peloria, an example of the personate corolla reduced to a 

regular form . . . 16 &: 125 

Peony (Pseonia), the genus .... 120 

Pentstemon, the character of the genus . 132 

Pentandria Class ..... 64 

Second order (Dtgynta), . . . .76 

Personate flowers, sometimes possessed of a rudimental 
5th stamen ..... 47 

Petalostemon, a papilionaceous flower with only 5 stamens 

and 5 oblong petals . . . 13 & 148 

Phlox or Lychnidea, how distinguished . .70 

Pink (Dianthus), the genus, how distinguished from Sa- 

ponaria ...... 107 

Pipsisseway (Chimaphila), the genus of . . . 107 

Pine and Fir-tree (Pinus), the genus of . . 196 

remarks on the natural character of, and on some of 

the species . . 197 

Pith or Medulla, its situation and character . 269 

■ its form in different plants — ^generally constituting a 
continuous column, in others presenting hollows sepa- 
rated by diaphragms, [v. Plate 12, Fig. 3.] . ib. 
— sometimes broken by ligneous plates . . 270 
Pith consists of hexagonal cells — generally destitute of 
vessels — its functions little important to the perfection 
of the vegetable . . • 271 
•^-^ its uses conjectured .... 272 
Plane or Button-wood (Platanus), the genus 195 
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Flawib, the general ehmmekr of .... 219 
— — devoid of seosibility-^eir motion principaliy in 

the Bftp— their vitality periodical— the buds a source 

of regeneratioD, besides the seeds 

tlieir growth wholly aonaal— «ot intaeiiced by the 



age of the parent trank 

•— ' renew and vary their eiistenee by Ihe eced— 
Doorished in infancy l^.the C9(y/ed(ime#— sap elaborat- 
ed by the eitreme ibres of the root-*-aeratied thcd^ 
the cortical pores of the leaves 
— their constitution more variable than in aniarals ib. 
their resistance to the effects of heat and cold — ^re- 



capitulation of their distinguishing traits 223 

Pogonia, or Arethasa, the genus of . . . ISS 

Polanisia, its ceneric character 141 

Polemoninm, ita genus and natural order . 70 

PoLTAHORiA Class, how distinguished 118 

Polygomrlom (Solomon's Seal), how characterized 87 

Polymnia, the genus of > 176 

Polypodv (Polypodium)y the generic trait . SIB 

Poke (Phytolacca), the genus, uses of 109 

Pond-Uly (NymptasBa), the genus . . 119 

Pond-weed (Potamogeton), the genus of . . 63 

Poplar (Populus), the genus of . . . 906 
poppy rPapaver), its genus .... -f IS, 116 

Frenanthes, the genus of • • . . ]€& 

Prickly-Pear, &c. (Cactus), the genus of, be. Ill 

Princes'-Featfaer (Amarantfaus), the genus of . 192 

Proserpinaca, generically allied to Myriophyllum 58, 59 

Prunella, or Self-heal, the genus of . 47 

Prunus, the genus of the Plum and Cherry 26 b 112 

Purslain (Portulaca>, the genus of . } IS, 1 19 

Pyros, the genus of the Apple and Pear . 26 & 114 

R. 

Radish TRaphanus), the genus of . . . 139 

Red-buu (Cercis,) the genus d , . . 102 

Red Chickweed, Pimpernel (Anagalis), the genus of 09 

Reed (Arando), the generic character . 66 

Reed-mace (Xypba), the genus of . . . 1S9 

Rhexia, the genus of . 96» 96 
Rhododendron, AzAlea, Mountain Laarel, SwampHeoey- 

suckle, &c. genus and species of 108 
Rhodora, the generic trait .... 106 

Rhubarb (Rheum), the genus of 99 

Rice (Oryea), how known . .91 

Rocbelia, how distin^iibhed from Cynoglossom . 67 

Rocket, or Dames'^vioiet (He8peris)y the geaiB of 139 
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Rose, the character of the genus . 26 & 114 

Rosaceous family . . . .' . 24 

Rndbeckia, the genais of ... . 173 

Roppia, the generic character ... .64 

S. 

Sapt or common jaice ; its motion and analogies in the 

animal kingdom .... 241 

— its character, and the changes it experiences from fer- 
mentation — sometimes boiled down for sugar 242 

its chemical analysis by Vauquelin . . 243 

— — consists principally of water with carbonaewus matter, 

aeetaie oipotam^ and carbwMUt of lime . . 244 

Sa^ (Salvia), its peculiar character, &;c. 16, 47, &r 127 

Samtfoin, he, (Heoysarum), the genus of . 166 

Scabious (Scabiosa), allied to the Teasel . 60 

Sderotium Cocos . 216 

Scorpion-grass, Mouse-ear (Myosotis), Ihe genus of 67 

Sea-weeds, &c. (Algae), the order of . . • 214 

Sedge-grass (CarexJ, the genus of ... 190 

Segregata, the order of, in Syngenesia 176 

Self-heal (Prunella), the genus of . . 128 

Shave-rush (Equisetum), the genus of ^ 813 

Shepherd*s-purse (Thlaspi), allied to Cress . 138 

Shield Fern (Aspidium), the genus of . 211 

Sida, the generic character . . ♦ . 146 

Side-saddle flower (Sarracenia^, its eenus . • 118 

Silicle, or Short pod, how distinguished . 9 

SUicvUoui order of Tetradynamia . . 136 

Siliqiuosa order of do. . 139 

Silk-weed, Swallowwort (Asclepfas), the genus &c. 76, 77 
Silphium, the ^enus of . . . 176 

Silique, what kind of pericarp ... 8 

Skullcap Scutellaria), the genus of . . . 128 

Skunk-Cabbage (Symplocarpus), its genus . . 62 

Smilacina, allied to Convallaria . . . , 86 

dnake-head (Chelone), the genus of . 133 

Snow-berry (Symphoria) the genus of . .74 

Snowdrop (Galanlhus), the genus of . • 87 

^ton«<e, Solanum, the genus of the Potatoe . 71 

Solomon's-Seal, Lily of the Valley (Convallaria), the genus 86 
Sow-thistle (Sonchus), how distinguished from Lettuce 163 
Speedwell (Veronica), its generic character 47 

Spiderwort (Tradescantia), the genus of . . 90 

Spurge (Euphorbia), the genus of, and some species 188 

Stanleya, its generic character ... 141 

Star-flower (Aster), the genus of .170 

Stxms, .^a/oiBjf o/;— their classification 250 

31 
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their stnictare fn agamoas plaats, as Fnngiy&c. 26(^ ^1 
monocoiyledonoiUy as in Palms, their character 
— -^ holhuf or ftstular, as in Grasses . 

without proper bark, and destitute of me- 



dnllary rays 

-^ — — they increase in height, but scarcely in di- 
ameter ; — how formed 

their vitality confined chieiy to (he exist- 



251 

264 

ib. 

265 



ence of the central bud 
Stems Dieotytedonotu, woody ; of 9 parts, vis. the brnk, 

woodf and pith ..... ifo. 

Strawberry (Fragaria), the generic character 26 

Strophostyles, native Kidney-beans, the genuv . 157 

Sumach (lUius), the genus, now known 81 

Sunflower (Helianthur), the gemis of . . . - 173 

Superflua order of Synfenesia 167 

SmoiHisiA Clasis its natural and artificial character 159, 160 
Swamp Hollyhock (Hibiscus), the generic character, &c. 146 
Sweet Pea, vetehling (Lathyrys), the genus of ISS 



T. 



. 168 

166 

59 

diffbr- 

. 153,164 

59 



Tansey fTanacetum), the genus of 

Tara ana Lentile (Ervum>, the ^nus of 

Teasel (Dipsacus), how distinguished 

Tendrils, their various origin ; their Uses effected in 

ent ways, kc. .... 
TxTRANDaiA Class .... 
Tetraoynamia Class (Crvcivbrjs), its natural and artifi- 
cial character 135 
Teucrium (Germander), the genus of . . 126 
Thistle (Carduus), the eenus of . . . IM 
Thorn-apple (Datura), tne generic trait • . .72 
Tick-seed Sun-flower (Coreopsis), the genus of 174 
Toad- flax (Antirrhinum), the genus of . . . 190 
Tobacco (Nicotiana), the genus of . . . 73 
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Umbelliferous flowers (Umbellifere), the genera principal- 



